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Model A-3* 
500 Amperes 
Fully insulated 








Model F-3* 
300 Amperes 
Fully insulated 














Model F-5* 
500 Amperes 
Fully insulated 











Model B-5** 
200 Amperes 
Semi-insulated 








Model B-4** 
Same as B-5 except 
it is 1%" shorter 





Model B-3* 
500 Amperes 
Semi-insulated 





*Replaceable jaw plates of Mallory 3 Metal. 
**Made of all Mallory 3 Metal. 
***Made of special high-conductivity alloy. 


All models are scientifically ventilated—work cool. 


Write us or ask your dealer for folder 
describing all ten models in detail. «© 


Model B-2* 
300 Amperes 
Semi-insulated 





JACKSON PRODUCTS, 3265 Wight St., Detroit, 
Model B-1*** 


300 Amperes In Canada: Hollup Corporation, Limited, Toronto « Paragon Supplies, Limited, 
Semi-insulated Export Distributors: International Technic, Inc., 381 Fourth Ave., New York 
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see How THis MEW 
Stfront.__WELD TIMER OPERATES. 


INDIVIDUAL 
PNEUMATIC 
TIMING UNITS 


GOVERN EACH STEP IN THE© 


RESISTANCE WELDING CYCLE 


IMER operation is based on the interval ro- 

quired to transfer a small volume of filtered air 
from chamber (A) through regulated orifice (B) to cham- 
ber (C) as force is applied to contact actuating member 
(D) by spring (E). Check valve (F) permits instantaneous 
resetting. Turning knurled adjusting wheel (G) positions 
tapered pin (H) to determine amount of restriction in 
regulated orifice. Timing periods can thus be varied 
from 3 to 100 cycles of 60-cycle frequency with + % 
cycle accuracy. 


Each timer has a separate mounting plate with adjust- 
ing wheel and calibrated dial in front, and all current- 
carrying parts in rear. No danger of shock while timing 
adjustments are being made on the Safroué unit. 


Parts subject to wear are hardened and bearings are 
oil-less. Magnet coils can be exchanged without disturb- 
ing calibration of time-delay mechanism. 


Safroné Pulsation Weld Timer illustrated above has 
six timers controlling SQUEEZE, HEAT, COOL, WELD 
INTERVAL, HOLD and OFF periods, respectively. CooL 
period timer has been removed and enlarged to show 
construction. High-speed control relays used in the system 
are mounted on rear of protective panel which swings 
forward for inspection or maintenance. There are 18 
NEMA standard types of Weld and Sequence Timers of 
similar construction. 
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Give Me Liberty... 


In July the thoughts of Americans always turn back to a 
July of long ago—a July in 1776, when a group of our fore- 
fathers pledged their lives, their fortunes and their sacred 
honor to rid the colonies of British tyranny. 


Tyrannical powers were smashed at that time, but tyranny 
was to rise again. Again and again the tyrant has sought to 
suppress our freedom; each time the tyrant has failed. 


Now, for the seventh time in our country’s brief span, we 
are at war. Free men are fighting brute force, barbarism and 
such destruction as has never been experienced heretofore in 
a civilized world. Amidst bloodshed, unrest and suffering, we 
find ourselves fighting on the threshold of brighter and nobler 
times. 


The inspiring and prophetic words of Thomas Jefferson, 
who gave us the Declaration of Independence, are our chal- 
lenge to fight on to maintain the American way of freedom. 


Shortly after the signing of the Declaration of Independ- 
ence, Jefferson wrote: 


“IT shall not die without a hope that light and liberty are on 
a steady advance. Even should the cloud of barbarism and 
despotism again obscure the science and liberties of Europe, 
this country remains to preserve and restore light and liberty 
to them. In short, the flames kindled on the 4th of July, 1776, 
have spread over too much of the globe to be extinguished by 
the feeble engines of despotism; on the contrary, they will 
conserve these and all who work for them.” 


The world today is a changing world, and America must 
lead the way. We must carry light and liberty to those who 
by ignorance or weakness have become enslaved in the dark- 
ness of tyranny. Our way of life must become the way of life 
of mankind so that peace and freedom will endure. 


This must be our goal in the great struggle. Our leadership 
has already made our way of life the goal of the millions of 
men of other nations who have known only oppression and 
poverty. To them, the thought of freedom—a new way of life 
—gives the courage and inspiration needed to endure the 
days of darkness and despair which must lie ahead. 


Winning the war will not be easy. But when times become 
desperate, we all should turn to the diary of a soldier who 
died at Chateau-Thierry—an Iowa lad, whose name I can’t 
recall. On one of its pages he wrote: 


“America must win this war. Therefore, | will work; I will 
save; I will sacrifice; | will endure; | will fight cheerfully and 
to the utmost; as if the whole issue depended upon me alone.” 














Here’s how we can 
weld 70% FASTER with 
30% LESS WELD METAL 


That's firing both barrels at the Axis— 
saving both Time and Materials. 


ALTER EGO: And it looks like this ‘‘Fleet-Fillet”’ 
Technique does both by simply getting greater 
penetration at the corner of the fillet. 


Sure, that’s the whole secret. That tech- 
nique requires less deposited metal to 
produce a weld of given strength. Think 
how many thousands of man-hours and 
tons of electrodes it will save on this 
cargo vessel alone! 


ALTER EGO: But how do we go about using it? 


Simple. Just use the proper ¥,"' electrode, 
use the “‘Fleet-Fillet’’ Technique as the 
bulletin shows, and boost the welding 
speed. It’s the same on ships, guns, ma- 
chine tool bases, frames—any fillet welds 
in mild steel. 


ALTER EGO: Every welding American 
should digest Lincoln’s 16-page Bul- 
letin on “Fleet-Fillet’”’ and use this 
double barreled offensive as his 
personal prod for Victory. 


ALTER EGO: Literally, ‘‘one’s other self’’—the still, small 
voice that questions, inspires and corrects our conscious action. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 


THE WELDING ENGINEER 


JULY, 


1942 




















«MANAGEMENT 











Fig. 1— Resistance Seam 
Welds on Type 316M Stain- 
less Steel (Ve in. thick) 
showing effect of varying 
current with all other fac- 
tors held constant. (Al 
109% current, (B) 100% 
current and (C) 91% current. 





Current Measurement Improves 
Welding Technique 


ELDING ENGINEERS agree that 
the most important single item 
in a good weld is the proper 


welding current; yet there is seldom 
found a machine equipped with an 


instrument for measuring welding 
current. Isn’t this an unusual situ 
ation? 


Experience has shown that when 
the variables which enter into resist- 
ance welding are properly controlled, 
the process is put on a more firm 
foundation with reductions in cost 
and spoilage, as well as an improve 
ment in the product. Work may be 
transferred from one machine to an 
other, from development shop to pro 
duction, and previous good work can 
be duplicated. 





THe Wewpinc ENGINEER 


Juty, 1942 


By 


Cc. M. MANZER and H. S. DAY 


General Electric Co. 


* Part 


I—The effectiveness of resistance 


welds depends upon proper current values. 
Yet currents that flow for only a few cy- 
eles can’t be measured with conventional 
ammeters. What instruments can be used? 


This article discusses some factors 
which cause variation in welding 
current, and describes the use of 
pointer-stop ammeters, which have 
been found invaluable for providing 
facts needed for proper control of 
spot and projection welding con 
sistency. 


Fig. 2—Schematic dia- 

gram — Measurement of 

welder current with 

split-core transformer 

and pointer-stop am- 
meter. 


Although other specialty instru- 
ments for this purpose are available, 
a discussion of them is not within 
the scope of this article. 


Welding Current Magnitude 

The heat energy in a weld varies 
as the square of the current. Thus, 
if the other factors are constant, a 
small variation from the optimum 
current results in much larger devi- 
ation from the proper heat. If the 
current is too high, the work may be 
burned and the surfaces marred; if 
the current is too low, there may not 
be sufficient heat to properly fuse the 
metals and a weak joint may result. 

This is shown more vividly in Fig. 
1, which indicates possible variation 
in the weld area resulting from a 
plus or minus 9% change in welding 
current, 

With any one welding machine, 
results cannot be duplicated by 
simply replacing the electrodes and 
fixture previously used, and setting 
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the machine for the same heat, time, 
and pressure unless the “loop area”? 
is exactly the same as above. In the 
average welding machine, the ad- 
justment of electrodes to change the 
loop area from maximum to mini- 
mum may result in as much as 35% 
change in secondary current. Fluctu- 
ations in power supply voltage will 
cause additional variations in the 
welding current. 

Most resistance welding machines 
are provided with some form of con- 
trol to give a number of “heat” set- 
tings. This control may be taps on 
the welding transformer primary, or, 
in the case of an electronic control, 
a means of varying the point on the 
voltage wave at which current starts 
to flow to the transformer. In all 
cases, these heat settings do not give 
an indication of the current which 
will flow when a weld is made. 

A recognition of the difficulties 
invdlved in accurately controlling the 
important variable, welding current, 
resulted in an investigation of a 
simple and practical means of meas- 
uring the secondary amperes used 
in welding. 


Measurement Welder Current 


Conventional Instruments—Since 
conventional ammeters require ap- 

The term “loop area” refers to the area of 
the space bounded by the conductors through 
which the welding current flows; i.e., the area 
enclosed by the transformer secondary, elec 
trodes, leads from transformer secondary to the 
electrcdes and metals being welded. 
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Fig. 3—Switchboard type pointer-stop ammeter 
being used to measure the current employed in 
resistance welding. 


proximately 1 to 2 seconds to reach 
a final indication, such instruments 
are not suitable for the usual meas- 
urements where the current flows for 
only a few cycles. An oscillograph? 
can be used for such work, but in 
addition to not being well adapted 
to use in the shop, its practicability 
is impaired by the need for an ex- 
perienced operator, and the rela- 
tively high price. 

Pointer-Stop Ammeters — For a 
long time, ammeters provided with 
an adjustable stop arranged to push 
the pointer up-scale have been used 
in measuring current of short dura- 
tion. Such instruments are provided 
with an external knob for use in 
manually setting the pointer to any 
scale value. To take a reading, the 
user should first set the pointer to 
the approximate current expected. 
If, when a weld is made, the pointer 
“kicks” up-scale, the setting is too 
low, and the stop should be read- 
justed until the pointer barely moves 
away from the stop when the current 
pulse occurs. The ammeter then 
reads RMS current for the last weld. 
Anyone capable of reading conven- 
tional instruments can use a pointer- 
stop ammeter. 





2See The New Oscilloscope—an Aid to Good 
Resistance-Welding, Tue Wetpinc ENGINEER, 


Aug., 1941. 


A typical portable pointer-st 
ammeter is shown in Fig. 4, and 
switchboard type, mounted on 
welder panel, in Fig. 3. 

Use of Pointer-Stop Ammeters 
Extensive tests? have now prov 
that pointer-stop ammeters are e 
tirely suitable for measuring weldi: 
currents of 3 cycles or more dur 
tion (60 cycle system). Accuracy 
within plus or minus 5% of the 
meter full scale rating can be 
tained, regardless of whether he 
control is by taps on the transfort 
or phase control. In the case of nor 
synchronous timing, a pointer-stoy 
ammeter will frequently indicate t] 
undesirable large transients whic! 
occur if the welding transforme1 
energized at a time other than 
which the voltag« 
through zero. 


Wave 15S Passi 


Since the current used ror we 
ing is usually high, it is custor 
to employ a current transforme 
connection with an ammeter ca 
brated either in terms of we 
transformer primary) 
amperes. Although 
transformers rated 50,000 amp 
imum are available for use in 
secondary circuit of the 


or secon 


special curr 


transformer, this arrangement is not 


considered generally practical b 
cause of difficulties involved in cor 
necting the transformer in the weld 
ing current circuit. Therefore, it 


customary to determine the welding 
current by measuring the primary 


current, and multiplying this 
ratio of transformation. 


1 


For permanent _installat 
standard current transformer ma 
be used; for portable 
split-core current transformer, \ 
an instrument calibrated in prima 


SeTvice, 


3Resistance-Welding Current Meas 
by E. W. Clark, Welding Journal, M 


Fig. 4—A portable transformer-rated ammete 
with pointer stop for welding service. 
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amperes, allows measurements to be 
made by merely clamping the trans- 


Table I — Portable Pointer-Stop 


Rating 
Amp. 


INA N > 
uw | 


uN 


Fig. 5—A split-core clamp- 
on type of current transformer 
which is quite valuable in 
measuring welding currents. 


former around one of the primary 
cables (Fig. 5). 


inners Seah Rakeia 
Scale Readable Current 
Marked Range—Amp. 


For Use with Portable Split-Core 200:1 
Type G-4 Transformer 25-125 Cy. 


100/300 30 to 300 
150/300 50 to 300 
250/500 100 to 500 


600/1200 200 to 1200 
250 to 1500 


750/1500 
For Use with Other Current Transformers 
Having 5 amp. Secondary 














In accordance with Down to approx. 1/3 
trans. ratio 


* 





Selection of Pointer-Stop Amme- 
ter Equipment—Normally a portable 
ammeter and a split-core transformer 
are used for checking purposes, or 
where several machines handle one 
product continuously. It is then de- 
sirable to check occasionally to see 
that the welding current is con- 
sistent. 

Standard portable pointer-stop 
ammeters, designed for use with 
split-core current transformers in 
measuring welder primary current, 
are listed in Table I. The ammeters 
are provided with a toggle switch for 
convenience in changing ranges. 
Similar ammeters for use with con- 
ventional current transformers are 
also available. 

If the welding machine is to be 
used for a number of jobs requiring 
different current values, or if the 
machine adjustments are to be 
changed frequently, a switchboard 
ammeter and current transformer 
should be permanently installed, so 
as to be always available for im- 
mediate use. A typical installation is 
shown in Fig. 3. The switchboard 
type ammeters are normally rated 
2-1/2/5 or 5/10 amp., depending 
upon the current transformer rating. 
For best accuracy, readings should 
be taken in the upper 2/3 of the 
scale range. 

Part 2 will appear in August. 


Editorial Staff Inereased 


LYDE B. CLASON, a native of 
C Denver, Colo., has joined the 

editorial staff of THE WELD- 
ING ENGINEER. Mr. Clason, who is 
to be Associate Editor of Tut 
WELDING ENGINEER, assumed his 
new post on June 17. 

Some 13 years’ experience in busi 
ness paper journalism, 1 year in 
advertising, 3 years as a free lance 
fiction writer have prepared Mr. Cla 
son for the important position he 
now occupies, He is a graduate of 
the University of Denver, class of 
1925, A. B., where he majored in 
economics. 

Mr. Clason has been engaged in 
editorial work since 1926. His first 
editorial position was as assistant 
editor of Electric Light and Power. 
For thirteen years he worked on 
this journal and on its companion 
publication, Electrical Dealer, both 
published by Electrical Publications, 
inc., Chicago. 
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In 1937 Mr. Clason migrated to 
Southern California, where he spent 
three years in the writing of detec- 
tive stories. During this period he 
wrote ten detective novels concern- 


ing the adventures of the little 
sleuth - savant, Theocritus Lucius 
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CLYDE B. CLASON 


Westborough, which were published 
in book form by the Crime Club Di- 
vision of Doubleday, Doran & Co. 

In September, 1940, Mr. Clason 
rejoined the staff of Electrical Pub- 
lications, Inc., as managing editor of 
Electrical Dealer and news editor of 
Electric Light and Power. He now 
brings to THE WELDING ENGINEER 
a broad background of information 
regarding the electrical industry and 
the abilities of a trained and 
thoroughly seasoned writer that will 
further strengthen the editorial con- 
tent of THE WELDING ENGINEER. 

As associate editor, Mr. Clason 
will prepare feature articles and 
news stories relating to important 
developments in the welding indus- 
try. Through this addition to its 
staff, THE WELDING ENGINEER will 
be able to bring to its readers more 
and better exclusive articles, cover- 
ing all phases of welding, cutting 
and related applications. 
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Metallurgy’s Part in Welding 
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By M. G. SEDAM 


Metallurgist, Electrode Div., 
Harnischfeger Corp. 
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Fig. 1—Single pass weld used to join two plates of low carbon steel. Metal directly beneath 
arc Is molten, exceeding 1524 C. Temperatures in outer zones reach the figures given. 


* 


The changes in properties as metals are 
heated and cooled are of vital concern to 
weldors. In this article, a leading metallur- 
gist tells how temperature changes occurring 
through the are welding process may be cor- 
related to changes in properties of the weld. 


N THE LAST WAR, electric arc 

welding was an infant—a new 

tool for industry with a promis- 
ing future—but still in the labora- 
tory stage. There was much to be 
learned about it—more about its 
applications. But how welding has 
grown since then! Today, in World 
War II, it has become one of the 
gigantic tools of production for war. 
Think for a moment of the vast role 
it is playing in making guns and tanks 
and battleships and bombers—not 
overlooking its part in building the 
machines by which these implements 
of war are made. Even the immense 
factories which house these machines 
are built with the aid of welding. 

In the time between World Wars 
I and II, arc welding has become so 
thoroughly established as a tool for 
fabrication and repair, that to the 
casual observer, it has become almost 
commonplace. However, as most of 
us know, this gradual change to arc 
welding has brought with it many 
new problems. To the weldor, it has 
meant long heurs of practice to 
master the proper technique. To the 

ign engineer it has meant much 


30 METALLURGY 


calculating of stresses, figuring of 
permissible loads and determining 
of safe working values. To the man- 
agement, it has meant the expendi- 
ture of large sums of money for new 
equipment, new problems for super- 
intendents and works managers, and 
new calculations of costs. Besides 
these problems to the weldor, the 
design engineers, and the manage- 
ment, to the metallurgist has come 
the task of searching out metallurgy’s 
part in welding. 

One phase of metallurgy has to do 
with the change in properties of 


metals as they are heated and cooled. , 


Essentially, the welding process is 
the joining of two pieces of metal by 
heating the metal above its melting 
point, usually with the addition of 
metal of a similar chemical analysis. 
Consequently, metallurgy is an im- 
portant aid to welding. Through 
metallurgy we are able to interpret 
the temperature changes during 
welding and to correlate these 
changes to those in the structure and 
properties of the joint. 

Let us examine what takes place 
when a single pass weld is used to 


join two plates of low carbon steel, 
(Fig. 1). When an arc is struck, the 
metal directly beneath it instantly 
becomes molten, reaching a tempera 
ture in excess of 2800 F. At the same 
time the core wire temperature of the 
electrode has exceeded its melting 
point and filler metal begins to de 
posit on the plates. This deposit is 
in the form of a molten pool, some 
times referred to as the weld melt. As 
the weld progresses, the arc is moved 
from its initial point of contact, and 
this initial point loses its source o! 
heat. Heat is removed through con 
duction into the plates and through 
radiation into the air. Finally, th 
temperature of the metal at the in 
itial point falls below its freezing 
temperature and the metal begins to 
solidify. Thus in the space of a few 
seconds the temperature of the meta! 
has been raised from room tempera 
ture to above its melting point and 
then allowed to fall back to below its 
freezing point. 

At the same time the temperatu: 
of the two plates adjacent to the weld 
have been heated to varying tempe 
atures depending upon the distan: 
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Fig. 2—An iron-carbon al- 
loy (steel) freezes over a 
range of temperatures. 
The alloy is liquid above 
the line AB; partially solid 
and partially liquid in the 
area between lines AB and 
AC. Not until the tem- 
perature drops to the line 
AC does the alloy become 
competely solid, 























Fig. 3—A a 
place in the crystal struc- E 
ture of iron at 910 C, en- Pal | 
abling iron heated above P 
this temperature to dissolve 
carbon. Point D represents 
the critical temperature, 


change takes 


910 C, and line DFE in- 310 C 
dicates that this change, = 
like the solidifying of the 850 


metal, also extends over a 
range of temperatures. 
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from the weld. Nevertheless, any 
portion of the plate heated to a tem 
perature above 720 C. (1328 F.), 
will be affected by the weld. 


Freezing Range for Steel 


Why is this temperature level the 
dividing line between affected and 
unaffected portions? It is because 
pure metal freezes at a definite temp 
erature ; aluminum freezes at 659 C. ; 
copper freezes at 1083 C.; and iron 
freezes at 1530 C. Steel, however, is 
essentially an alloy of iron and car- 
bon. When carbon is added to iron 
to form steel, it lowers the melting 
point of the iron, and at the same 
time causes the iron to freeze, not at 
a definite temperature, but over a 
range of temperatures as shown in 
Fig. 2. 

Point A (Fig. 2) represents the 
melting point of pure iron. As car 
bon is added to the pure iron, the 
freezing or solidifying temperature 
of the resulting alloy is lowered, as 
indicated by the line AB. Above line 
\B, the alloy is liquid. Below line 
AB, the alloy is not solid, but par- 
tially solid and partially liquid. Not 
until the temperature reaches line 
AC is the alloy completely solid. 
Thus in the area between lines AB 
and AC solid crystals and liquid are 
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present at the same time. Due to a 
peculiar property of iron, a change 
takes place in its crystal structure at 
910 C. (1670 F.), above this temper- 
ature iron is able to dissolve carbon. 
selow this temperature it loses this 
ability, and carbon is precipitated out 
as a compound of iron. The temper- 
ature at which this change in crystal 
structure takes place in the solid iron 
is effected by carbon, similar to the 
lowering of the melting point. This 
is shown in Fig. 3. 


Varies with Added Carbon 


Point D represents the temper- 
ature, 910 C., at which the change 
in crystal structure takes place. This 
temperature may be depressed by 
additions of carbon as shown by line 
DE. Line DFE indicates that the 
change in crystal structure is not 
accomplished at a single temperature. 
Like the solidifying of the molten 


Fig. 4 — Changes in grain 
size of metal adjacent to a 
weld. Above 850 C, the 
small, fine grains combine 
to form larger grains. 








metal, it requires a range of temper- 
ature to obtain this result. Line FE 
is at 720 C. No change in structure 
will take place between 720 C. and 
room temperature. Thus, we see that 
only that portion of one welded sheet 
which has been heated above 720 C. 
will be affected by the weld. The por: 
tion heated between 720 C., and 850 
C., which is a point on line DF, Fig. 
3, will show some change in structure 
because the steel in this portion has 
undergone some change in crystal 
structure. The portion heated above 
&50 C., will show definite change. In 
passing through 850 C., the steel will 
transform its crystal structure. The 
grain at this point will be very fine. 
As the temperature is increased 
above 850 C., the small, fine grains 
will combine to form fewer large 
grains. The higher the temperature, 
the larger the grains. Thus it follows 
that those portions of the welded 
plates which have been heated above 
850 C. will have larger grains the 
closer they are to the actual weld. 
This change in grain size of the 
plates adjacent to the weld is shown 
in Fig. 4. 

The weld metal will appear as a 
cast or dendritic structure of fairly 
large grain size. 


Coarse Grains Refined 


If we had started with plates 
which were thick enough so that a 
two pass weld were required, a 
slightly different structure would 
exist in the weld metal. As the tem- 
perature of the first pass would be 
raised through 850 C., by the ad- 
vancing second pass, each coarse 
grain of the first pass would change 
to numerous fine grains. During 
cooling the fine grains in the first 
pass would transform at 850 C., to 
still finer grains. Thus a two pass 
weld in mild steel consists of a fine 
grained lower bead and a coarse 
grained upper bead. If the weld were 
made in more than two passes, eaci 
succeeding pass would refine the pre- 
ceding pass and the proportion of 
fine grained material would increase. 

Finer grained material has a higher 
ductility than a coarse grained ma- 
terial. Consequently, the two or more 
pass welds will have superior ductil- 
ity over the single pass weld. 
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One important change from cast iron to welded steel has been the bar feed stands (Figs. 4 and 5). 


Welding Speeds Lathe Output 


By 
H. A. OLDENKAMP 


Welding Consultant, 
Warner & Swasey Co. 


remarkable feat showing that 
it can and must be done! 

This reduction in time was made 
recently in the welding of expan- 
sion collars in the coolant pans of 
Warner & Swasey turret lathes. The 
time formerly given our weldors was 
six minutes, including set-up, for 
welding each 2% in. diameter collar. 
Merely by changing the steel speci- 
cations from SAE X1315 to. SAE 
X1020, changing the type of elec- 
trodes used and putting the job in 
a shop accustomed to high produc- 
tion welding, the time was cut to 
less than one minute for each collar. 
SAE X1315 steel, high in sulfur, is 
fine for machining, but is very diffi- 
cult to weld at a high production 
rate because of the high sulfur con- 
tent. A change to SAE X1020 steel 
enabled the operators to use large 
diameter, heavily coated electrodes 


, ): MINUTES to sixty seconds! A 
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at much higher currents than pre- 
viously used, thus accounting for a 
large share in the reduction of time. 


Production Possibilities 


Examples such as the one above 
are/evidence that we in the welding 
field have not as yet “scratched the 
surface” of the possibilities for high 
production welding. In order to 
speed up the tempo of welding, let 
us consider the effects of (1) De- 
sign, (2) materials, (3) tools and 
(4) welding personnel. 


tables on this subject, a designer 
not only must be thoroughly famil 
iar with actual welding procedures 
and methods of welding, but als 
must have a fair knowledge of the 
functions of the machine for which 
he may be designing various parts 
Although steel in general is more 
difficult to machine than cast iron, 
in some cases the use of rolled stee! 
actually decreases the amount of m 
chining on a part. Combining severa 
parts, which were formerly bolted 
together, into a welded structur 
eliminates the necessity for drilling 


Better parts, faster and cheaper, is 
the welding story at Warner & Swasey. 
Turret lathe parts were redesigned so 
that production may be speeded through 
the use of welded steel construction to 
replace former cast iron construction. 


Design is probably the most im- 
portant factor in the cost and time 
of welding. Because of the fact that 
there are few handbook rules and 


tapping and milling the faces to | 
bolted. Oftentimes, rolled steel 

obtained from the mill provides 
surface smooth enough for mot 
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ntings, brackets, electrical con- 
etc., whereas it was formerly 
ssary to mill or plane mounting 
aces. 
ising these basic ideas, a few 
ion examples follow : 
Fig. 1 shows a cast iron vertical 
tor base which was originally 
ed on many of our machines, and 
all appearances was a well de- 
signed piece of cast iron. Notice that 
was necessary to plane the surface 
the base, because the rough cast 
¢ surface was too uneven to pro 
vide a motor mounting. 


Welded Motor Base 


While other changes were being 
made on the machine it became 
necessary to redesign the base; so, 
our engineering department chose 
the welded steel base shown in Fig. 
), Later, it was found necessary to 
increase the size of the base to ac 
commodate larger motors and the 
control apparatus for the motors 
without materially increasing the cost 
of the base. Obviously, the base in 
Fig. 3 requires more material; how 
ever, this increase in material was 
somewhat offset by using % x 2 in. 
diagonal braces (Al and A2 in Fig. 
3) instead of the solid diagonal plate 
braces as shown in Fig, 2. The weld 
ing time (arc time) was reduced 
28% by using the % x 2 in. diagonal 
braces, without reducing the rigid- 
ity. In addition, by cutting down on 
the amount of welding on the base, 
warpage in the % in. thick plate 
is kept to 2 minimum, 

It is well to remember redesign 
points of this nature. In this instance, 
welding time was reduced, as was 
warpage, while rigidity 
tained. 

The plate used for the motor base 
was found to have a satisfactory 
finish for mounting motors, and it 
was therefore unnecessary to. plan 
the face of the plate as was done 
with the cast iron The cast 
iron part weighed 210 Ibs. as com 
pared to 171 Ibs. for the final steel 
design shown in Fig. 3, the steel 
design actually providing more space 
tor mounting the motors and con 
trols. 


was main 


base. 


Cost Reduction 

On the basis of present day prices 
tor cast iron and steel, a cost saving 
t about 50% was realized 
motor base change-ove1 


in this 
Then, too, 
nachines formerly used for machine 
vork on the ‘ 
eleased for 


vork, 


iron base 


badly 


cast 


other 


were 
, 
needed 


Welded Bar Stand 


Another change to welded steel has 
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been the bar feed stands. Fig. 4 
shows the old design and Fig. 5 
the new. The new design eliminates 
the necessity of threading the pipes 
and tapping the base and support 
as can be seen by comparing the 
two designs. The pin in the cast 
iron support is of course also elimi- 
nated. Previously, the long pipe in 
Fig. 4 had to be purchased with a 
certain tolerance on the O.D., be- 
cause it had to slip through the sup- 
port. However, with the new welded 
design the pipe limits do not have 
to be held and a less expensive grade 
of pipe can be used 

An accurate cost comparison is 
not available on the bar feed stands, 
because the old design was made in 
our shop, whereas the new design 
is now being made by a 
tractor. However, even with the 
sub-contractor’s profit figured into 
the cost, the cost for the new design 
of one particular stand is about the 
same as for the old. On another 
type of stand a saving of 15% to 
20% is being made including the 
sub-contractor’s profit. While this 
may not seem like a great cost ad- 
vantage, nevertheless, the machines 
and labor tied up in making the 
old stands were released for more 
valuable work; at the same time we 
were able to purchase the new 
stands at an appreciable over-all 
saving. 

In times. like these, the fact that 
the work was in the hands of a sub 
contractor meant greater production 
from existing plant equipment; this 
S a Savings in itself. 

Recently, by eliminating certain 
parts on the belt guards of the 
Warner & Swasey A-type machines 
several hours assembling time were 
saved. Previously, the guard 
assembled to a 


sub con- 


was 


cast iron spider 


Former belt guard (left). 
machine. 


which in turn was assembled to the 
machine. By _ incorporating the 
spider as a welded sheet metal part 
of the guard, the cast iron spiders 
were eliminated. The comparative 
designs of the old and the new 
guards are shown in Fig. 6 and 7. 


Parts Eliminated 


There was also removed the steel 
strap bracket which was previously 
located in assembly and then riveted 
to the guard. The guards are now 
supported directly to the edges of 
the motor bases by means of screws 
through the holes in the back plate 
of the guard. 

The new belt guard design has 
reduced the over-all cost 25% to 
30% and decreased assembly time 
on this part from 4 hrs. to approx- 
imately % hr. Besides the cost ad- 
vantage, the appearance of the 
guards has been enhanced, better 
protection from the belts has been 
provided, there is a more conveni- 
ent way for getting the belts on and 
off the sheaves and there has been a 
standardization of guard sizes so 
that one size guard is suitable for a 
majority of all the drives and motors 
put on machines. 


Other Welding Applications 


Other parts which have been suc- 
cessfully welded for a number of 
years are the oil and coolant pans, 
splash guards, apron covers, special 
brackets, etc. The welding of ma- 
chining jigs and fixtures has in- 
creased steadily in our shop to a 
point where there is hardly a jig or 
fixture made which does not have 
some welding on it, if it is not a 
completely welded unit. 

The importance of using the cor- 
rect material for welding has al- 





This was assembled to a cast iron spider, in turn assembled to the 
Present belt quard (center and right! is shown with and without cover. (See Figs. 6 and 


7.) Note method of mounting to motor base 
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Fig. 1—Original cast iron motor base. 


ready been emphasized. However, it 
is also important that the material 
be applied correctly in a design so 
as to use the minimum amount of 
welding and forming. 


No More Rivets 


This point, as well as the elimi- 
nation of rivets, is shown in Fig. 8, 





which covers the spindle rack used 
extensively in the plant for handling 
shafts and spindles. The copper 
straps, which were formerly 2% in. 
wide and riveted to the steel, are 
now made only % in. wide saving 
2, of the copper. This was made 
possible by welding the straps to 
the steel, thus saving considerable 
tool room time in drilling and rivet- 
ing the straps to the steel. 


Under the category of welding 
tools, probably the most important 
is the welding electrode. The proper 
size and type should always be de- 
cided upon for every job. The larg- 
est diameter electrode possible 
should be used. By going from a +; 
in. to a % in. electrode, it can be 
shown that the cost per pound de- 
posited can be reduced 35% to 40% 
with a corresponding decrease in 
the welding time. 
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Fig. 2—First welded steel base. 


The proper size and type of weld- 
ing machine should also be consid- 
ered carefully for each job. If there 
is some doubt about the most suit- 
able machine, a reputable welding 
machine manufacturer should be con- 
sulted for his recommendations and 
help. In general, the use of AC arc 
welders has been found most suit- 
able for fillet work and for machine 


Fig. 4 (left) — Old de- 
sign of cast iron bar 
feed stand. 


Fig. 5 Irighti—New 

welded steel bar feed 

stand. See also the 

picture at beginning of 
this article. 


bases which can readily be positioned 
for down-hand work. DC variable 
open-circuit voltage and _ variable 





Fig. 6—Old belt guard design. 


Fig. 3—Revised welded stee! base. 


current machines are best suited 
vertical, overhead and general pu: 
pose work. 


Jigs and Fixtures 


Jigs and fixtures are another vei 
important welding tool. Production 
welding can be speeded up consid 
erably by the use of simple jigs and 
fixtures for holding the parts to be 
welded. As an example, examine Fig 
3. The parts, Al, Bl, Cl, and DI 
can be welded as a sub-assembly 
after first being tack-welded in a 
small fixture. Likewise, A2, B2, and 
C2 can be welded as a sub-assembly 
The sub-assemblies are then laid on 
the 4% in. thick plate and tack 
welded in place using a third simple 
locating fixture, and finally securely 
welded to the plate. This method not 
only provides a quick way for lo 
cating the parts, but the sub-assem 
blies are easy to handle and can be 
welded by a man sitting at a bench 
In the old method where all the parts 
were first tack-welded together or 
the % in. plate, it was necessary fo1 
the plate to be lifted up into various 
positions in order to make all th 


joints accessible, necessitating th 
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Fig. 7—Simplified welded design. 
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Fig. 8—New spindle rack. Copper straps were made smaller and welded instead of riveted to steel. 


use of two men on the job, or one 
man and a crane. With the new sub- 
assembly method, it is only neces- 
sary to move the whole assembly 
after it has been completely welded. 

By the use of this method of fab- 
rication, the time for welding the 
motor bases was reduced from 1 hr. 
to 35 min. 


Personnel Development 


An active personnel development 
program would be helpful in a weld- 
ing department. Arrangements should 
be made by the welding supervisor 
to have meetings at least once a 
month with all the operators collec 
tively. The purpose of these meet- 
ings should be to stimulate the weld- 
ors into thinking about methods of 
increasing their efficiencies as well 


as ideas for new designs. At these 
meetings the welding supervisor 
should bring to the men new ideas 
and methods introduced by other 
companies and men outside the 
plant, illustrating with slides and 
movies if possible. 


Welding Attitude 


The proper attitude on the part of 
the welding department personnel 
must be maintained. Inasmuch as 
welding is a relatively new process 
for fabrication, many ideas for new 
designs often originate in the weld 
ing department. Each man in the de 
partment must be open-minded to 
try new procedures and methods to 
speed up the welding, and very often 
make the job easier for himself. 
Frequently, welding operators who 


have had only little experience are 
quite suitable for production weld- 
ing, because they will usually keep 
their minds open to suggestions for 
improvements. 

For ordinary production work not 
requiring code or government in- 
spection, it is not necessary or ad- 
visable to qualify operators before 
hiring them. As a matter of fact an 
inexperienced operator is usually 
easy to train on a repetitive job and 
will stay with it providing his pay is 
advanced commensurate with the in- 
crease in his knowledge and ex- 
perience. 

In conclusion, it can be seen that 
low welding costs and high produc- 
tion are affected by many conditions, 
and unless each and every depart- 
ment is handled efficiently, the best 
advantage cannot be realized. 


Portable Meehanieal Drive 


In the fabrication of heat exchanger 
shells, or other cylindrical bodies, a 
smooth working mechanical drive is a 
requisite while arc welding the cir- 
cumferential seams. As demands for in 
creased production grew in the welding 
department at the Johnson & Jennings 
Co., Cleveland, Ohio, it became evident 
that serious limitations in floor space 
and crane capacity had to be relieved. 
Che addition of the conventional types 
f power driven rolls for welding would 
add to, not diminish the floor space. 

To solve the problem, a portable 
mechanical drive was needed that could 
be placed in position quickly when and 
vhere required. This unit would elimi- 
nate the use of cranes for transferring 
he shells from the original set-up posi 
ion. Also, a mechanical drive could be 

ioved easily from shell to shell as the 

quirements of welding operators call 
or its use, 

The base for this home built portable 
1echanical drive was built from welded 
hannels. It was supported by three 
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By JOHN S. GREEN 





New drive built for Johnson & Jennings Co. 


cast iron wheels mounted on roller 
bearings for portability. Single guiding 
wheel was mounted on a cam-controlled 
by the pulling handle. This cam placed 
the bottom of the base on the floor 
when the drive was not in use. The two 
rolls, used to revolve the shells, were 
mounted on a welded steel platform— 
raising or lowering actuated by a hy- 
draulic cylinder through telescoping 
levers attached to the base and platform. 

‘Drive mechanism consisted of a 1 hp. 
reversible motor connected to a differ- 
ential gear reducer unit, driving through 
a variable speed gear reduction unit 
which was joined by roller chains to 
the shafts on which the rollers were 
mounted. The motor was fitted with 
reversing switch and extension cord in 
order to permit the welding operator 
to control shell movement through 
a push button switch located con- 
veniently near his work. This efficient 
mechanical drive was designed and 
built in four weeks .at a shop cost 
of $675. 
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Tractor Parts «Kept Rolling” 
with Are Welded Repairs 


By J. A. CUNNINGHAM 


Welding Application Engineer, 
Areway Equipment Co. 





Fig. 1—When bottom rollers become worn (left), they can be restored to better than original usefulness 
by rebuilding (right) with welding and hard-facing. 


HE NECEssity for conserving 

i steel for our war effort has 
made arc welding a means, more 

valuable than ever before, of quickly 
and inexpensively maintaining trac- 
tors, shovels, and other types of 
heavy machinery. This process has, 
especially in repairing and rebuild- 
ing worn or broken tractor parts, 
found wide application. 

The principal advantages result- 

ing from welding are: 

1. Iron and steel are conserved 
to the extent of 90% or more 
of the weight of the worn 
parts. (The weight of elec- 
trode required for recondition- 
ing seldom amounts to as much 
as 10% of the weight of the 
part being repaired.) 

2. Valuable time is saved because 
welding is usually much faster 
than having to wait for new 
parts. 

3. Reconditioned parts usually 
wear from 20 to 100% longer 
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than new ones when the right 
type of electrodes are applied 
correctly ; the deposited metal 
is harder and more wear-re- 
sistant than the original. 


4. A great deal of money is saved 
because the cost of rebuilding 
by arc welding is much less 
than new parts (Table 1). 





This article will discuss techniques 
used in rebuilding worn parts of a 
larger crawler type diesel tractor 


Rebuilding Driving Sprockets 


When driving sprockets becom 
worn to the extent that instead ot! 
rolling the track bushings begin to 
slide on the teeth and cause seizing 



















Fig. 2—Worn drive 

sprockets are rebuilt to 

advantage by depositing 

metal with the arc weld- 
ing process. 


Final layer of weld 
, metal put on with 


When wear is %in. 

or more, solid filler 

segments cut from 
steel pipe and 
welded in place 


reduce the amount of 
weld metal to be deposited 
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rebuilding and repair of worn or broken 
warts of tractors and other heavy machin- 
ory saves time, saves money and conserves 
‘ron and steel—to the extent of 90% or 
more of the weight of the worn out parts. 


valling, tooth contours must be 
red to their original shape. Usu- 
this operation can be accom- 
shed without removing the sprock- 
from the tractor, although the 
ck must of course be removed. 
Normal procedure involves the use 

1 template, usually made from %- 
in. sheet metal and shaped to con- 
form to the pitch and tooth contour 
of a new or unworn sprocket, 
illustrated in Fig. 2. 

In case the template shows that no 
than one layer of weld metal 
is needed to restore the contour, the 
application of a hard-facing elec- 
trode will meet all requirements to 
best advantage. If more than one 
layer is required, all but the final 
layer are put in with shielded arc 
alloy electrode. This procedure pro- 
vides an inexpensive base of medium 
hard metal which stands up well 
under the harder final layer depos- 
ited with the hard-facing electrode. 

In case the template shows the 
depth of wear to be more than %-in., 
a piece of solid filler metal may be 


as 


more 











used to advantage, also illustrated are applied ‘as illustrated above. 
in Fig. 2, in order to reduce the 
Table I — Possible Saving by Rebuilding ‘Worn Crawler Tractor 
‘Cost to Rebuild Money — L ength of 
Including Saved Service 
Labor (a) and by Obtained from 
lractor Cost of Material Rebuild- Rebuilt 
Parts _ New Parts _(approximate) ing Parts (b) 
Driving Sprockets $179 per pair $49 per pair $130 Twice that of 
new parts 
Bottom Rollers. $240 per set $36 per set ~ $204 Twice that of 
Set of 12 double new parts 
rollers) 
Front Idlers $141 per pair $13 per pair $128 Twice that of 
new parts 
Track Rails only ~ $261 per set ‘$27 per set $243 50% more wear 
lotal of 144 links than new parts 
for both tracks) 
l'rack Grousers $216 per set $43 per set (d) $173 20% more wear 
(Total of 72 plates than new parts 
for both tracks) 
lop Rollers (c) $54 per set $11 per set $43 40% more wear 
(Set of 4 double than new parts 
rollers complete) _ ; 
l'ractor drawing clevis $72 for both $5 for both $67 50% more wear 
and universal of than new parts 
( arryall scraper 
Labor costs incluc led in this table are ‘based on a rate of $1.00 per hr. Where labor costs 


influenced accordingly. 
Experience has shown that 

other types are used. 

it is ine xpensive 


parts 


and at the same time it 


ez es 


reconditioned 
High alloy hard-facing type electrode has proved to be 


nymber of layers of weld metal 
needed to restore the contour. It is 
common practice to cut such seg- 
ments from ordinary iron pipe, the 
outside diameter of which is chosen 
to fit the curvature of the worn con- 
tour and the length of which is equal 
to the width of the sprocket teeth. 

Experience shows that the width 
of the segment should not exceed 


Tooth face 


weid metal 


_ Pipe segment _ i 


Reinforcing weid beads 


Fig. 3—When extra wear has occurred along the 
outside edges of the sprocket, a pipe segment 
solid filler metal——is used In rebuilding the 
tooth contour. Reinforcing beads of weld metal 














with electrodes specified in this chart give 


resists impact. 


are 


about 50% 
especially desirable as a base deposit for hard-facing because 





Fig. 4—Ordinarily, 
removed for rebuilding worn teeth. This saves 
as much time as is required for welding. 


driving sprockets are not 


13% in. Hence, two or three segments 
may be used in each contour, spaced 
about 1% in. apart to permit welding 
solidly to the base metal. With filler 
segments in place, a minimum gap of 
'g in. should remain for deposit of 
hard-facing electrode. 

Before starting the hard-facing 
deposit, the segments are welded in 
place with a shielded arc mild steel 
electrode. Also, after hard-facing 
has been completed, it is usually nec- 
essary to run a bead between each 
end of the segment and the sprocket 


Parts by Are Welding 

















Weight, 
Size, and 
Type of 
Time Required Electrode 
to Rebuild Required 
30 hrs. 25 Ib. \% in. 
1 layer high alloy hard-facing 
1 layer Manganese alloy h-f. 30 1b. 1% in. 
24 hrs. 
1 to 2 layers Ferrous alloy h-f. 50 lb. \% in. 


1 to 2 layers high alloy h-f. 
8 hrs. 


10 lb. \% in. 














1 layer Ferrous alloy h-f. 20 Ib. 4 in. 

1 to 2 layers high alloy h-f. 6 lb. \% in. 
16 hrs. 

1 layer Ferrous ailoy h-f. 45 lb, \&% in. 

1 layer high alloy h-f. on edges 10 1b. \% in. 
22 2 hrs. 

2 passes AWS E-6010 40 Ib. % in. 

1 layer Ferrous alloy h-f. 14 lb. \% in 

6 hrs. 

1 layer Manganesealloyh-f. 10lb. \% in. 


___on face only 
4 hrs. 
2 to 6 layers 50 Ib. 4 in. 

high alloy h-f. 1 Ib. 


Xe in. 
a Serent the economy of rebuilding will be 








more service than when electrodes of 


Top rollers can be rebuilt successfully when worn not more than % to 7, in. If wear is greater they are likely to crack because cast iron, from which 


they are made, will not withstand the shrinkage stresses of a great deal of 


of mild steel filler bar stock, 


Includes 120 ft. 
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welding 


%& by 1% in. for cobull ding the cleats. 


Preheating is sometimes advisable to prevent cracking. 
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Siight taper 
to conform to 
roller flanges 


A* Distance between flanges 


* Height of outside flange on 
New roller 


C* Height of inside flange on 
new roller 


This dimension aqual a 

diameter of face of new 
roller + 42 in. to allow 

for slight ripple of 
weid bead 

















‘fe 


Fig. 5—A handy gage for rebuilding bottom 

rollers is made by welding two bars {approxi- 

mately Vs in. by ‘e in. by 9 in.) to a cross 
member shaped as shown here. 


as illustrated in Fig. 3. This extra 
reinforcement is necessary because 
of the extra wear along both outside 
edges of the sprocket. 

All welding should be done in the 
down-hand or flat position, a pro- 
cedure which can easily be followed 
by simply revolving the sprockets as 
welding progresses. In order to pre- 
vent overheating, no more than one 
pass is deposited on any one tooth 
before proceeding to the next. It is 
always deposited at the lowest part 
of the unfinished contour, starting 
from one side and welding across 
the entire width. 

Since both sprockets revolve in 
unison, one pass is applied to each 
tooth in the entire upper half of one 
sprocket (in the lowest contour of 
each tooth) and the process repeated 
on the other sprocket before revolv- 
ing the sprockets. To further reduce 
the amount of turning necessary to 
bring the teeth in welding position 
(also to reduce the number of passes 
needed) each pass can be made 
approximately 44 in. wide by weav- 
ing. A fully rebuilt sprocket, re- 
moved from the tractor for photo- 
graphic purposes, is illustrated in 
Fig. 4. 

No grinding or other finish of the 
hard-facing deposit is needed be- 
cause the tract which it engages is 
full floating and with contours fully 
restored the bushings have a rolling 
engagement rather than _ sliding. 
Rolling does not produce excessive 
wear on the bushings and the welded 
surfaces soon wear smooth, especially 
since sand and mud are thrown on 
the sprockets by the ever-meving 
track. 

Experience shows that sprockets 
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rebuilt in accordance with the above 
procedure soon take a bright surface 
polish. Because this surface is so 
much harder and more wear-resist- 
ant the sprockets not only last twice 
as long as new ones, but the track 
bushings also wear longer, since 
there is less tendency toward seiz- 
ing or galling between the polished 
weld metal and the bushing as wear 
occurs. 


Bottom Rollers 


When bottom rollers become worn 
(Fig. 1, left) they can be restored 
to better than original usefulness 
(Fig. 1, right). Usually the actual 
welding is done after removing the 
rollers from the tractor. However, 
when flanges do not need rebuilding, 
welding may be accomplished by re- 
moving the entire arm which sup- 


Fig. 6 (above) —These track grouser cleats were hard-faced with ferrous alloy before excessive wear 





ports the lower rollers and pl 
it in an inverted position 

The particular type of wear toy 
bottom rollers are subjected req 
the combined use of a hard-fa 
electrode for rebuilding the fac« 
an alloy steel electrode for reb 
ing the flanges. If the face is | 
worn or dished out, two layer 
hard-facing may be required, 
first being applied to the badly 
or dished-out regions and the 
layer woven across the entire { 

The flanges are built up to orig 
dimensions with an alloy steel, s 
this type electrode produces a sm 
finish and adds strength and stiffn 
to the flanges. In addition, it will : 


spall or flake when subjected to im 


pact or flexing. Grinding or ot! 


finishing of the rebuilt roller is un 
necessary regardless of whether o1 





took place, thus avoiding the necessity of complete rebuilding. 


Fig. 7 (below)—Properly rebuilt rails and rollers remove excessive lost motion and thus make for 


more effective tractor performance. 
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.e rails are to be reconditioned 
se normal service soon polishes 
wearing surfaces smooth, 
aid in judging the amount of 
fenosit needed on both the face and 
fanges, a handy gage may be made 
llustrated in Fig. 5. 


Front Idlers 


When front idlers become worn, 
they can also be rebuilt (Fig. 6). 
When only one layer of weld metal 
is required to restore the worn rims, 
it is applied entirely with a hard- 
facing electrode. The electrode used 
not only meets the requirements for 
wear on these idlers but it also meets 
the metallurgical requirements for 
welding to best advantage. 

If two layers are required, how- 
ever, the first is applied with an 
alloy electrode: because of its resist- 
ance to mushing, spalling, or flaking. 
If the rims are worn down to such 
an extent that they are cracked or 
bent, the cracks are cut out and re- 


built with a mild steel electrode, 
after which resurfacing metal is 
applied. 


An alloy electrode is also used on 
the flanges to produce a smooth fin- 
ish. A slight taper is maintained on 
the flanges as they are built up to 
their original dimensions.-In rebuild- 
ing each rim, the width is checked 
to be certain that the middle section 
is built up to symmetrical propor- 
tions. Grinding or other refinishing 
is unnecessary. 


Track Rails 

In rebuilding faces of track rails, 
much the same procedure is fol- 
lowed as in rebuilding idlers and 
rollers. If more than one layer is 
necessary, all but the last are welded 
with an alloy steel. The final layer 
is a hard-facing material put on 
either by weaving or in stringer 
beads. Care should be taken to re- 
build the rails flat across the face to 
prevent dishing of the rollers. 

In general, it is better to rebush 
the tracks (if needed) before hard- 
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Fig. 8—Top rollers, when not worn more than 
* to 3/16 in., may be rebuilt successfully. Num- 
ers indicate sequence of the four passes on the 

first double roller. 
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Fig. 9 (left) —Draw-bar clevis rebuilt with high alloy hard facing. Note use of washer around lower 
hole to reduce the amount of weld metal required. Fig. 10 (righti—Universal joint assembly of a 
carry-all grader rebuilt for further service with high alloy hard-facing. 


facing the rails. Otherwise, assembly 
after rebushing may be difficult due 
to the overlapping of hard-facing 
deposits between the links. 

If the track is worn narrow be- 
cause of friction against the roller 
flanges, both the inside and outside 
edges may need a layer or two of 
deposit from an alloy electrode in 
order to restore their original width. 
It is important that the edges of the 
rails as well as the flanges of the 
idlers and rollers be rebuilt so that 
they have no more side play than 
new parts. Properly rebuilt and in- 
stalled track rails are illustrated in 
Fig. 7. 


Top Rollers 

Top rollers are usually cast iron 
and it is not considered practical to 
rebuild them if-they are worn down 
more than about % to sy in. How- 
ever, when wear is not too severe, 
welding is practical if the heat is 
kept low. This is accomplished, and 
at the same time excellent wearing 
qualities are obtained, by using a 
hard-facing electrode and applying 
only one bead to each roller face 
and then allowing it to cool. 

In the meantime, it is common 
practice to apply a bead to another 
roller, and so on, to give each one a 
chance to cool before applying the 
subsequent bead. Each bead is ap- 
plied with a weaving technique half- 
way across the face and all the way 
around, as indicated in Fig. 8. Also, 
the lowest heat which will obtain 
proper fusion is used for this work. 
A hard-facing material which flat- 
tens out smoothly and fuses well 
with the chilled cast iron of these 
rollers is required for this applica- 
tion, 


Track Grousers 


It is most practical to hard-face 
grouser cleats (Fig. 6) before they 


have had a chance to wear excess- 
ively. A second hard-facing applica- 
tion after the first has worn away 
will further prolong the useful life 
of cleats and eliminate the necessity 
of having to rebuild or replace them 
sO soon. 

In cases where cleats are worn 
down to within approximately one 
inch of the grouser plate, they may 
be rebuilt to prolong their useful 
service. For this purpose a mild steel 
bar having a cross-section of about 
3g in. in width and 1% in. in height 
is welded on top of each cleat, using 
a y's in. mild steel electrode. 

The ends should be _ tapered 
toward the center at an angle of 30 
deg. with the vertical in order to 
permit a strong job of welding to be 
done. The top edge of the rebuilt 
cleat should then be hard-faced. 


Draw Bar Clevis 


The wear experienced on the trac- 
tor draw bar clevis and universal 
hitch is met to best advantage by 
rebuilding with an alloy steel elec- 
trode. Since the draw bar clevis can- 
not be removed conveniently, metal 
must be deposited in the vertical posi- 
tion when rebuilding the holes in 
which the draw bar bolt fits. The + 
in. diameter electrode is used for 
this work and is applied with a wide 
weave. It is also common practice to 
weld a washer over a hole, as shown 
in Fig. 9, to reduce the amount of 
weld metal required. 

During welding the draw bar bolt 
should be inserted in the hole fre- 
quently and hammered from one side 
to the other to make sure it will fit 
into position when the weld has 
cooled. Other worn surfaces on 
which welding can be done in the flat 
position are rebuilt with an alloy 
electrode in the % in. dia., as illus- 
trated in Fig. 10. 
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This are welded stool has no bolts and nuts to 
work loose, and there is no danger of ladies 
tearing their stockings on rough surfaces. 


EW METAL furniture is now a 
N thing of the past until the Jap- 
Nazis are firmly and forever 
licked. Nevertheless, this account of 
how a bar stool was redesigned to 
provide added strength at lower cost 
holds much of interest for readers of 
The Welding Engineer. 

The stool is of the common type 
used commercially in drug stores and 
bars, and the problem was to change 
or redesign it so that it would stand 
up under both normal and abnormal 
abuse. 


Bolted Construction 


The original stool, shown at left of 
accompanying diagram, was made up 
of four pieces of 1 in. tubing bent to 
form legs. Another piece of tubing 
was bent to form a square and 
welded into one continuous piece. 
Finally, a piece of cold rolled steel, 
2 in. by % in., was rolled into a 
circle and welded into a continuous 
piece. These parts were separately 
chrome-plated and then bolted to- 
gether with eight % in. R. H. ma- 
chine screws, eight lock washers and 
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Redesigning 
a Bar Stool 


Are welded construction cut costs 
23% through saving in material and 
lessened production time. 


By ERNEST REISS 


General Manager 
Art Chrome Co. of America 


eight cap nuts. But the bolts displayed 
a tendency to loosen under service, 
disintegrating the stool. 


Changing to Welding 


This stool was redesigned for all 
arc welded construction, as shown at 
the right of the diagram. First, the 
legs were bent, using three pieces in- 
stead of the original four, one long’ 
length of tubing being bent into a 
U-shape which formed two legs. The 
other two legs were now welded in 
place at right angles to the “U.” The 
square piece was made as before. The 
flat ring, it was discovered after ex- 
perimenting, could be eliminated en- 
tirely without sacrifice of strength. 

After chrome-plating, the legs 
were placed in a jig and welded to- 
gether at the top. Then the jig was 


Left: the original stool. ‘ 
The bottom square 





served as a foot rest, 
and the flat ring as an 
inside support. Right: the 
stool as redesigned. Note Le 
that flat ring has been 

eliminated and that there _ 

are only three leg pieces 

instead of four. 














<me, 
—_| 


turned over, and the square support 
welded outside the legs. Welding was 
done with a 3/32 in. mild steel ele 


trode. By taking particular care, tl 


re 


burning of the chrome plated sur 
face was confined to a spread of 1 

more than an inch. The welds wer 
cleaned with steel wool and, to mate! 
the chrome finish, were painted wit! 
aluminum paint. When the stool was 
turned aright and the seat screwed 
on, no sign of welding was visibk 
since the square foot rest had been 
welded on its under side. 


The 


arc welded 


stool 


1S 


mt 


1 
ich 


stronger than requirements and will 
withstand any kind of hard use. In 
addition, a 23% savings on each stool 


resulted 


from 


elimination 


of 


the 


round ring and lessened productior 


time. 
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Drawing by Hobart Bros. Co. 
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Fig. 1—Applying a new end 

to a radius rod extension keeps 

this hard-to-machine part from 
the scrap heap. 





Welding in the Railroad Shop 


By 
ARTHUR HAVENS 


ELDED SHIPs, welded buildings, 
W: elded armament! From 

every corner of our great 
country we hear about welding, the 
greatest tool of fabrication and re 
pair ever invented or developed. 
However, amid all the hue and cry 
about welding let us not forget about 
railroad welding. The effective use 
of gas welding for the past twenty 
years has saved railroads many thou 
sands of dollars in labor and 
parts. 


new 


Few people not directly connected 
with railroad welding realize the 
magnitude of some of the OX) -acetyl 
ene welding jobs that are accom- 
plished by the many skilled railroad 
weldors. Most of these so called old 
lumers of acetylene welding have at 
east 15 years experience and while 
nost of them are sorta hard boiled 
ind prone to spin a yarn about the 


lowe LIEN 

ays—WHEN—on the whole they 
ire a pretty fine group of men. 

The average job shop weldor 


vould shy aw ay at the thought of 
—— 250 Ibs. of bronze into one job 
t this is not uncommon in the rail- 
‘a weldors’ daily routine. Ofttimes 
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Few people 


realize the magnitude of some of 


the maintenance and repair jobs that are being 


performed 
weldors. 


every 


day by skiiled railroad 
For heavy duty or light. the oxyg- 


acetylene torch is about the most useful tool 
to be found anywhere in the railroad shop. 


it is necessary to remove huge por 
tions of 1% in. and 2 in. thick cast 
iron outer cylinder walls to mak: 
accessible a cracked intake or exhaust 
port. 

The size and shape of iron 
locomotive cylinder is such as to 
demand a thorough preheat before 
any welding or brazing can _ be 
successfully undertaken Several 
methods of preheating are employed 
and most of them are In the 
smaller shops where he: avy cylinder 
welding is only occasional the weld 
ors use a furnace. [This furnace, 
structed of fire brick, is arranged so 
that certain brick may be removed 
in those sections where brazing must 
be done. In the larger shops, where 
this work is commonplace, large steel 
boxes lined with block asbestos are 
made and placed over the cylinder to 
be repaired. These con 
structed so that it is a simple matter 
to remove 


a cast 


good. 


con 


boxes are 


a section of the box with 


the cutting torch to facilitate the 
work and after the brazing is com- 
pleted this section is welded back into 
place. Charcoal is the fuel generally 
recommended, the type furnished in 
briquette form is the most con- 
venient. 

The skilled railroad weldor js 
usually more proud of his ability’ to 
weld the giant locomotivesframeé than 


he is willing to admit. There isia feoks 


ing of pride and accomplishment in 
the joining two pieces of a 6 in, by 
9 in. steel locomotive frame with two 
oxy-acetylene torches and pounds of 
steel rod. 

Twenty years ago a 4-in. square 
frame would require 12 to 14 hrs. 
welding time and from four to ten 
weldors to do the job. Now with the 
modern equipment and revised meth- 
ods two experienced weldors will 
weld a 6-in. square frame in 2% 
hours. This is a marked improvement 
in such a few short years! 


MAINTENANCE 41 








hy 
a 

















All the work is not the so called 
heavy duty welding jobs. For 
example there is the radius rod exten- 
sion. This rod, a round steel bar 
which slides in a brass brushing lined 
steel box, exposed to flying particles 
of abrasive material so the bottom 
of this radius rod wears consider- 
ably. They do wear so badly the rod 
must be turned 180 deg. and a new 
bushing made for the box. In two 
turnings the shaft is so weakened 
that the least added strain will bend 
where the shaft joins the fork. The 
first thought, when this condition 
developed, was to shrink a steel 
bushing on the newly turned shaft; 
this repair returned the shaft to its 
original size but did not replace the 
strength where it was needed. When 
the welding foreman was asked his 
opinion he suggested that the worn 
out end be cut from the fork and a 
new piece of steel of sufficient diam- 
eter to machine to the size be 
welded to the fork. Though ques- 
tioned, it was attempted and has 
proved so successful that it is now a 
standard practice. 


Production Welding 


A year ago last Christmas eve a 
weldor was called and informed that 
the locomotive for the midnight run 
south from the Canadian border was 
down in an engine house some 100 
miles from the main shop. The rea- 
son—a broken radius rod extension. 
This was at 3 p. m. The weldor 
arrived at the outlying point at 7:30 
and found that machinist had fash- 
ioned a new end to replace the piece 
that. had broken and been lost. The 
radius rod extension was removed 
from the engine then the new piece 
and the fork were scarfed, aligned, 
and welded. The repaired extension 
was on the locomotive while still red 
hot, the other parts were replaced 
and at 8:45 p. m. the massive Pacific 
type locomotive started on its way 
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Fig. 2—Building the 
threaded end of a piston 
valve stem back to normal. 


bringing the weldor home to a be- 
lated Christmas eve party. This en- 
gine showed no out of service simply 
because of the adaptability of oxy- 
acetylene welding and cutting and 
the ability of a veteran weldor. 

It is not uncommon for a piston 
valve stem to become stripped and 





Fig. 3—Even steam hammer piston rods are 
repaired by welding. 





battered. The usual practice was 
take these rods to the blacksmith sh 
where a foot or so of new material 
added to the remaining, still usal 
valve rod. This method necessitat: 
so much machine work that the ra 
road shop foreman asked the weld 
if it were not possible to rebuild tl 
stripped section with a grade of ste 
similar to the original metal. Natu 
ally, the answer was in the affirm 
tive; in fact, the weldor was able t 
apply a grade of metal so homog 
neous that after it was turned th: 
foreman could not detect that it wa 
weld metal. 


New Steam Line 


In every railroad shop there ar 
many pipes conveying the gas, ail 
steam and water to carry on the wor 
in the shop. This piping, especially t! 
steam line, usually requires a gr 
deal of maintenance. But maint 
nance expense is held to a minimun 


where acetylene welding and cutting 
is employed to remove the leaky and 


worn out sections. 

A high pressure steam line 
small railroad shop reached the poi 
where it was repair most of the tims 
The boss weldor suggested a com 
plete new line—all welded of cours: 
The foreman agreed but it seer 
impossible to shut down the steai 


long enough to install a complete new 


line. Nevertheless a couple of pip 
hitters and two weldors put in the 


entire 320 ft. 3-in. and 4-in. overhead 


piping including pecial fittings 
shutting down the steam two Sun 
days. Fig. 4 clearly illustrates a gré 
of prospective leaky flanges and 
neat all-welded fittings made to take 
their place. This line was hung ami 
pulleys and shafting making 
possible to erect more than one lengt! 


ist 


of pipe at a time. To simplify th 


welding the tie in welds were left till 


last thus freeing the pipe to turn it 
the hangers while making the majo 


Fig. 4—A steam trap (left) with many flanges is replaced with a welded unit (right). 
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v of the welds. All the work was ac 
mplished from laddéfs without the 
d of staging. 


Rebuilding with Weld Metal 


Without modern acetylene weld- 
ng it would be extremely difficult to 
iaintain the modern lead truck in 
\-1 condition. Many parts of the 
lead truck are so constructed that 
rebuilding with weld metal is the only 
repair possible. These parts are: 
namely, the swing links, main casting, 
frame and center casting. The cast 
steel swing links support the weight 
of the front of the locomotive in such 
a way to permit freedom of move- 
ment. Naturally, there is a great deal 
of wear on the top which supports 
the center casting and the four half 
round points which fit into the semi 
circular pockets in the main casting. 
It is not unusual to find, upon dis- 
mantling the truck, that the 1-in. 
radius of the swing link bottom rock- 
ers is reduced by %4-in. or %-in. The 
top bearing having a much larger 
wearing area does not wear so rap- 
idly, however, it usually needs re- 
building. The four bottom positions 
are centered when made; these 
centers greatly assist the weldor for 
with a simply constructed gage he 
can check the radius of the parts as 
he applies the weld metal. The front 
end, the part near the center, is re 
built, peened and checked with the 
gage until perfect. As the rebuilding 
and peening progresses the balance 
of the bearing is carefully checked 
with a small steel square keeping the 
lug square with the portion pre- 
viously made with the gage. A mild 
steel rod is used for this application 
and with a torch fitted with an 80 
cu. ft. size tip. 

The top or the large bearing area is 
rebuilt with the torch applying 
enough weld metal so that this sur- 


Fig. 5— Rebuilding and 
hammering the half round 
lugs on the lead truck 
swing link. Note wear on 
end not yet welded. 
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Fig. 6—Brazing is the most effective means of replacing worn babbitt on valve cross heads (left). 
Bronze surfaces (right) show little wear between general overhauls. 


face may be machined. This is 
quicker and the resulting surface 1s 
naturally superior to one obtained 
by peening. 
Truck Frame Repaired 

The truck frame itself is often 
found to be broken. This can be cut 
out with the cutting torch, allowances 
being made for contraction of the 
weld. The break is then welded with 
a mild steel welding rod and an 
acetylene flame. Eight half round 
pockets in the main casting are also 
rebuilt and hammered to conform 
with a templet made for this purpose. 

One might think that this would 
wind up the welding on the lead 
truck but this is not true; truck jaws 
are invariably worn so bad laterally 
that they also must be rebuilt or re 
newed. In most cases the jaws are 
cast iron so a wear resisting bronze 
is applied. The truck is turned up 
on its side when the jaws are left 
on the truck for welding. The weldor 
applies the bronze as carefully as pos 
sible so that the surface may be 
finished with a portable grinder. 

From the foregoing it is obvious 
that almost every part of the lead 
truck comes in for its share of weld 





ing and when the locomotive goes 
back into service the lead truck is in 
an as new condition. 

Occasionally it is discovered that 
parts designed for a certain type of 
metal function more economically 
and more satisfactorily when this 
metal is applied with the torch. This 
is especially true of the locomotive 
driving box and the valve crosshead 
bearings. The driving box designed 
for a poured bronze hub liner have 
been known to give trouble due to 
excessive wear as well as liner break- 
age with pieces falling from the box. 
This disagreeable and hazardous 
condition was entirely eliminated by 
brazing in which wear resisting 
bronze was applied to the driving box 
hub surface by the acetylene process. 


Braze Valve Crosshead 


The case of the valve crosshead 
differs somewhat, in this instance 
babbitt metal is replaced with wear 
resisting bronze. The valve cross- 
head, like the driving box, need con- 
stant attention and often have to be 
removed after a few weeks of ser- 
vice. In Fig. 6 there is shown a pair 
of valve crossheads after having 
been in use from general. repair to 
another. The wear on these cross- 
heads is less than y”. 

Although weldors are prone to 
crow about the adaptability of oxy- 
acetylene welding to heavy work 
small jobs are equally important. 
Often the weldor with torch and rod 
can create small articles that are hard 
to buy, sometimes unobtainable. 


Design New Hook 


Recently a electrical maintenance 
man wanted some peculiar shaped 
links with a hook attached for use on 
a semaphore tower. Stores and 
supply houses were searched but no- 
where could the article wanted be 
found. Turning, as usual, to the 
weldor an outline was given of the 
needs and soon the weldor created a 
link and hook that suited the purpose 
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another instance a 


admirably. In 
simple and low priced oil cup was 
needed for the link motion and trailer 
boxes. The stores department had 
nothing suitable so once again the 
weldor was asked to make something. 


Fig. 7— The welding 

torch lends itself read- 

lly to the fabrication 

of many small parts 

such as the pictured 
oll cup. 


It was done by rolling 20 ga. black 
iron into a cone 1%-in. in dia. at the 
top with the bottom made to fit the 
O. D. of a %-in. pipe nipple. The 
nipple was welded to the cone the 
seam in the cone welded; two pieces 


of %-in. welding rod were ta 
across the top to hold in the cur 
hair. The cone was filled with cur 
hair to provide a finished oil « 
Since then hundreds of home ma 
oil cups have been fabricated 
now adorn every locomotive on 
railroad. 

A great many years ago a N« 
England railroa th a small repa 
shop abolished 1! ‘ding of supe 
heater flue safe eucs because of si 
eral failures. Acetylene welding ho. 
ever replaced previous methods a1 
immediately it was brought home 
the boiler foreman that he had be 
wasting both time and money for tl 
acetylene welded safe end was 
complished quicker, neater and fro 
that day, 16 years ago, there has y 
to be a superheater flue to fail in 
weld. 

It is obvious from the foregoing 
that oxy-acetylene welding still play 
an important part in the maint 
nance of locomotives and it is not 
hard to realize the chaotic conditio: 
that would ensue should all the ox) 
acetylene cutting and weldin 
ment be removed from the 
shop. 
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Welding and Skin Troubles 


By WALDEMAR SCHWEFSHEIMER, 


ERTAIN METALS used in welding 
may volatilize and condense on 
the skin, giving rise to skin 

diseases. This is not usual, however. 
Foreign medical literature makes 
more mention of such cases than 
does the American, and those men- 
tioned are not well founded in many 
instances. 

In sensitive persons, radiation 
from the are may enhance the skin 
sensitivity. This radiation is a mix- 
ture of ultra-violet light, infra-red 
rays and visible light. Exposed parts 
of the body should be well protected 
against it, not only the eyes but also 
the skin. 

Dermatitis (inflammation of the 
skin) due to the wearing of various 
protective equipment such as leather 
gauntlets or rubber gloves has been 
described. This, however, is a hyper- 
sensitivity to a particular article or 
articles of clothing rather than to 
any part of the welding process. 

As is well known today, certain 
skin troubles occur when a worker 
is allergic or sensitive to certain 
substances. Some weldors and other 
metal workers are sensitive -to 
chrome, nickel or zinc, etc. Even 
very small particles of the particular 
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material may irritate the sensitive 
skin. If the skin is transpiring (per- 
spiring), the tendency to be irritated 
is greater. 

The “Patch Test” is used fre- 
quently in industrial plants to deter- 
mine whether or not a worker is 
particularly sensitive to any certain 
metal or other material. A small 
amount of the suspected substance, 
or an extract of it absorbed in a 
piece of blotting paper or lint, is 
applied to a healthy part of the skin 
and held in place with adhesive 
plaster. 

If the worker is actually sensitive 
to the material, a reaction similar to 
the original skin irritation will be 
produced. The reaction may be either 
immediate or delayed. Immediate 
reaction develops within five or ten 
minutes after application and as- 
sumes the form of a wheal (raising 
such as is caused by mosquito bite), 
which may be itchy or burning. The 
delayed reaction, occurring after 
some hours or even as late as two 
days after the beginning of the test, 
may assume the form of wheals or 
develop other symptoms of skin irri- 
tation such as reddening (erythema), 
swelling, itching, a burning sensa- 


M.D. 


al ' 


tion or a general eruption 
panied by intense itching 

Should it be desirable to know th« 
exact ingredient within an alloy r 
sponsible for a skin irritation, a 
patch test must be carried out wit! 
every single constituent, for any on 
might turn out to be the irritating 
substance. Consequently, it some 
times takes no little time and pa 
tience to discover the real cause of a 
skin trouble. 

Improvement and perfect healing 
are accomplished in most cases as 
soon as the injurious substances ar 
removed from contact with the skin 
Sometimes, however, a special treat 
ment of the skin trouble may be ne« 
essary. It is important not to neglec 
any small sores or skin injuries 
many a long standing skin diseas 
could have been prevented by early 
treatment of those small beginnings 

Cleanliness is also important 
the prevention of 
irritations. The must 
given adequate washing facilities 
warm water, a mild soap, perhaps 
little soda if necessary The soa 
should not be unduly alkaline as thi 
tends to soften the horny layers 
the skin. 
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Fig. 1—Steelwork from the South Gate of the New York World's Fair as re-erected by Lucky Teter 
at the entrance to his Langhorne speedway. This view shows the entrance to the basement garage, 
below the highway level. , 


Tubular Structures Portable 


“Lucky*’? Teter. champion dare-devil of the 

Hell Drivers. demonstrated that even 76 ft. 

trusses can be cut loose with flame torches. 

transported in flat cars and re-welded into 
place at another site. 


By H. S. CARD 


Director, Product Development, 
Formed Steel Tube Institute 


HEN THE TIME came to dis 
mantle the recent New York 
World’s Fair, the entire 


South Gate structure was purchased 
by E. M. (“Lucky”) Teter, the ace 
dare-devil whom you've probably 
seen in the movie newsreels, for his 
Langhorne speedway on U. S. High- 
way No. 1 at Langhorne, Pa. 


Major Moving Job 


Moving this huge structure from 
its World’s Fair site to Langhorne 
presented a major problem: the 
transportation of seven 76 ft. trusses 
whole. Flat cars large enough to 
handle such trusses were finally 
made available, and, by making some 
special arrangements with the rail 
roads, the shipment was successfully 
completed. 
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The trusses were cut from the 
columns with flame cutting torches. 
The same columns were then erected 
on a new foundation at the entrance 
to the speedway, and the trusses 
were rewelded into place as shown 
in Fig. 1. The location of the welded 
joints on the front and rear columns 
may be seen in Figs. 2 and 3. 

The tubular framework of the 
South Gate probably received the 
least attention of the many distinc- 
tive designs developed by the 
World’s Fair architectural staff, yet 
it had artistic styling and engineer- 
ing features which are rarely found 
in conventional steel structures. All 
of the ugliness of beams, angles, 
gusset plates and rivet heads was 
eliminated from this gate structure 
by welding smooth tubular sections 


for columns and for chord and web 
members of trusses. Furthermore, 
the tubular structure had far greater 
load capacity than could have been 
obtained by using rolled shapes of 
the same weight. 


Truss Construction 


As originally constructed, the tubu- 
lar column members were ‘integral 
with all the seven 76 ft. trusses. Con- 
necting the columns across each bay 
at front and rear were Warren 
trusses, almost made of tubular 
members. Fig. 2 shows how these 
trusses were assembled with the 
same simple joint design used in the 
main trusses. It is obvious that the 
entire steel framework was welded 
together into a single piece of steel. 
The fact that each member has the 
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same radius of gyration in all di- 
rections assures maximum rigidity 
for the amount of steel used. 

A noteworthy feature of the de- 
sign of the main trusses is the tap- 
ered shape, which distributes the 
material very efficiently. Another 
feature is the simplicity of the con- 
nections of web members to chords, 
etc. Such details mark the structure 
as having been carefully engineered. 

Supporting columns are 55% in. 
outside diameter by 0.28 in. thick 
wall. Front columns are 22 ft. from 
front end of truss, and rear columns 
are set in 4 ft. from the rear. Top 
chords of the trusses are H-beams. 
Lower chords are 5% in. OD by 





By L. H. PARKER 


Engineer, Turlock 
Irrigation District 


PROBLEM confronting the Tur- 
A lock (Calif.) Irrigation Dis- 

trict was the replacing of the 
seal ring of a hydro-electric turbine. 
This ring, an alloy steel band, is 5 
ft. in dia., % in. thick by 2 in. wide. 
To insure an accurate shrink fit, the 
ID is machined to a pin gage dia. of 
about minus 0.062 in. 

Ordinarily turbine seal rings are 
shrunk on to the turbine wheel, just 
like an iron tire on a wagon wheel. 
Machining the inside surface of this 
steel band is slow and difficult. It 
takes time — and costs considerable 
money—to set up a 5 ft. band on the 
boring mill and clamp it at sufficient 
places to keep it rigid while turning. 
To say nothing of the turning job 
itself ! 
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Fig. 2—View of front end of one of the main trusses. Design of the 
lateral bracing truss can also be seen in this picture. Note the welded 
joint where the truss was re-joined to its supporting column. 


column. 


0.26 in. Web members are 2% in. 
OD by 0.20 in. The center panel of 
the truss tapers from 52 in. depth at 
the front column to 21 in. at the rear 
column. The Warren trusses used 
for lateral bracing of the roof struc- 
ture are 18 ft. long and 52 in. deep. 
Chords of these trusses are 23% in. 
OD by 0.15 in., and web members 
are 1% in. OD by 0.14 in. 


Hell Drivers’ Headquarters 

Lucky Teter is the star and origi- 
nator of the automobile and motor- 
cycle stunting “Hell Drivers.” He 
purchased Langhorne Speedway to 
provide headquarters for the Hell 
Drivers and to stage big league auto 


Instead of installing a whole new 
seal ring, it was decided to replace 
the worn metal with new metal by 
welding. In effect, this was making 
a new band out of the old. It saved: 
(1) the labor of removing the old 
ring, (2) machining of the inside 
face of the ring and (3) labor of 
shrinking a new ring in place. 

A cost comparison of the two 
methods is as follows: 


New Ring and Machining 


15%4 ft.—1 in. by 2 in. steel 
Oe te coat vi Ree es i $ 4.50 
Labor and machining....... 56.25 
WAP Eeie cuhscvceesueien $60.75 

Are Welded Seal Ring 
NC ere $ 2.50 
Welding and overhead...... 18.00 
pit 5 pps reer $20.50 


The welded ring fits perfectly and 
is much tighter than the old one due 
to the natural weld metal con- 
traction. 





Fig. 3—Rear end of main truss, showing welded connection to the rear 
The fact that the column was 
originally constructed greatly simplified dismantling and re-assembling 


integral with the truss as 


races. Here he keeps $250,000 wort 
of automobiles and trucks. During 
the auto race season the buildin 
provide facilities for race car 
ers to put their high priced rac 
cars into shape. 
This noteworthy 
“stunt” of Teter’s seems to furnis! 


y 
—_ 
( 


constructiol 


a conclusive answer to all questions 
regarding the difficulty of dismat 
tling and reassembling welded tubu 
lar structures. Apparently, it is not 


necessary to design and manufacture 
costly mechanical fittings in order t 
achieve portability. Welding and 
cutting do the job better, cheaper 
and quicker as Lucky Teter has 
shown. 


New Ring at One-Third Cost 





Photo by Hobart Brother 


Expense of installing a new turbine seal ring we 

cut 60%, when plant engineers decided to deposit 

a ring of weld metal on top of the base of the 
old band without removing it. 
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Limitation Order L-]146 


n JuNE 13, 1942, the distribu- 
Q tion of welding rods and 

electrodes was placed under 
strict control by the Division of In- 
dustry Operations of the War Pro- 
duction Board. 

Under the terms of Limitation 
Order L-146—this order is pub- 
lished in its entirety in this article— 
welding rods and electrodes may be 
delivered without restrictions only to 
the Army and Navy, specified Gov- 
ernment agencies, governments of 
the United Nations, for operations 
under the Lend-Lease program, and 
to accredited schools which are train- 
ing welding operators under a course 
conforming to the American Weld- 
ing Society’s code for minimum in- 
struction requirements, or schools 
established within industrial plants 
which meet certain instruction qual- 
ifications. 

Other deliveries of ordinary rods 
and electrodes are confined to orders 
bearing a preference rating of A-9 
or higher. In the case of alloy elec- 
trodes or rods, which mean ferrous- 
base electrodes or rods whose core 
wire contains more than 2 per cent 
by weight of materials other than 
iron or carbon, deliveries may not 
be made except on orders of A-1-] 
or higher. 

Accredited schools are prohibited 
from using alloy rods or electrodes 
except in qualifying tests. They are 
also prohibited from furnishing to 
any apprentice more than one pound 
of rods or electrodes per hour of 
instruction. They must certify to the 
person making delivery of this equip- 
ment that they are accredited schools, 
or that they are organized within an 
industrial plant and furnish a course 
intended to qualify an apprentice as 
an industrial welder in 200 hours or 
less of instruction. 

The order also provides for the 
setting aside each month, for repair 
and maintenance purposes only, 6 
per cent of each type of rod or elec- 
trode delivered by a manufacturer 
during that month. Persons order- 
ing rods and electrodes for repair 
and maintenance must so specify on 
their orders and must not use the 
equipment for any other purpose. 

No one is permitted to acquire 
rods or electrodes if the result will 
be to increase his inventory beyond 
a sixty-day supply. Manufacturers 
must file a record of all shipments 
with WPB on Form PD-528 on or 
before the 18th day of each month. 
The order follows: 
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A new priority regulation which places 
strict control on welding rod and elec- 
trode distribution is interpreted. A new 
Priorities Regulation, No. 12,and amend- 
ed regulations I and 3 are discussed. 


Title 32—National Defense 
Chapter IX—War Production Board 


Subchapter B—DIVISION OF 
INDUSTRY OPERATIONS 


Part 1271—Welding Rods and 
Electrodes 


General Limitation Order L-146 


The fulfillment of requirements for 
the defense of the United States has 
created a shortage in the supply of 
Welding Rods and Electrodes for de- 
fense, for private account and for ex- 
port; and the following order is 
deemed necessary and appropriate in 
the public interest and to promote the 
national defense: 

Section 1271.1 General Limitation Or- 

der L-146 

(a) Definitions. For the purpose of 

this order: 

(1) “Person” means any individ- 
ual, partnership, association, 
business trust, corporation, 
governmental corporation or 
agency, or any organized 
group of persons, whether 
incorporated or not. 

(2) “Electrodes” mean _ either 
bare or flux coated filler 
metal in the form of either 
cut lengths or coils and de- 
signed to be deposited by 
the electric arc welding 
process. 

(3) “Rods” mean either bare or 
flux coated filler metal in the 
form of either cut lengths or 
coils and designed to be de- 
posited by a gas welding 
process. 

(4) “Alloy Electrodes or Rods” 
mean ferrous base Rods or 
Electrodes whose core wire 
contains more than 2%, by 
weight, of materials other 
than iron or carbon. 

(5) “Manufacturer” means any 
Person producing Electrodes 
or Rods. 

(6) “Distributor” means any 
Person in the business of 
distributing Electrodes’ or 
Rods, except a Manufac- 
turer. 

(7) “Accredited School” means 
any instruction unit which 
(i) offers a course of train- 
ing for welding operators 
which conforms to the Amer- 
ican Welding Society’s “Pro- 


posed Code of Minimum 
Requirements for  Instruc- 
tion of Welding Operators” 
as issued at the date of this 
order, or is organized within 
an industrial plant; and (ii) 
furnishes to the apprentice a 
full training course devoted 
entirely to one welding proc- 
_ess, which qualifies the ap- 
prentice as an_ industrial 
welder in not to exceed 200 
hours of instruction. 


(b) Restrictions on Delivery of Rods 


and Electrodes. No Manufac- 

turer or Distributor shall deliver 

any Rods or Electrodes, and no 

Person shall accept delivery of 

any Rods or Electrodes except 

as follows: 

(1) To fill any order for Rods or 
Electrodes to be delivered 
to, or for the account of: 
(i) The Army or Navy of 

the United States, the 
United States Maritime 
Commission, the Pan- 
ama Canal, the Coast 
and Geodetic Survey, the 
Coast Guard, the Civil 
Aeronautics Authority, 
the National Advisory 
Committee for Aero- 
nautics, the Office of Sci- 
entific Research and De- 
velopment; 

(ii) The Government of any 
of the following coun- 
tries: Belgium, China, 
Czechoslovakia, Free 
France, Greece, Iceland, 
Netherlands, Norway, 
Poland, Russia, Turkey, 
United Kingdom includ- 
ing its Dominions, 
Crown Colonies and 
Protectorates, or Yugo- 
slavia. 

(2) To fill any order placed by 
any agency of the United 
States Government for Rods 
or Electrodes to be deliv- 
ered to, or for the account 
of, the government of any 
country listed above, or any 
other country, including 
those in the Western Hemis- 
phere, pursuant to the Act 
of March 11, 1941, entitled 
“An Act to Promote the De- 
fense of the United States” 
(Lend-Lease Act). 
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(3) To fill any order, other than 
an order for Alloy Elec- 
trodes or Rods, or an order 
for maintenance and repair, 
to which the Director of In- 
dustry Operations has as- 
signed a preference rating of 
A-9 or higher. 

(4) To fill any order for Alloy 
Electrodes or Rods, other 
than an order for purposes 
of maintenance or repair, to 
which the Director of Indus- 
try Operations has assigned 
a preference rating of A-1-j 
or higher. 

(5) To fill any order for main- 
tenance and repair purposes 
within the quantity limita- 
tions specified in paragraph 
(c) hereof, 

(6) Subject to the provisions of 
Paragraph (e), to fill any 
order placed by an Accred- 
ited School. 

Deliveries for Maintenance and 
Repair Purposes. No manufac- 
turer shall, during the period 
from the effective date of this 
order to the end of the current 
month or during any calendar 
month thereafter, deliver Rods 
or Electrodes, of any single kind 
or type listed in Form PD-528, 
for maintenance and repair pur- 
poses in quantities in excess of 
6%, by weight, of deliveries of 
such kind or type by such Manu- 
facturer in such period or month. 
Persons placing purchase orders 
for Rods or Electrodes to be 
used for maintenance and repair 
purposes shall identify such or- 
ders by marking on the purchase 
order “For Maintenance and Re- 
pair—....Pounds.” No Person 
shall use or resell Rods or Elec- 
trodes so ordered for any pur- 
pose other than maintenance and 
repair and no Person shall use or 
resell for maintenance or repair 
purposes, Rods or Electrodes or- 
dered for purposes other than 
maintenance or repair. 
Restrictions on Inventory. No 
Person shall acquire Rods or 
Electrodes if such acquisition 
will increase his supply of such 
Rods and Electrodes to more 
than a sixty day supply. 
Deliveries to Accredited Schools: 
Restrictions on Accredited 
Schools. No school, other than an 
Accredited School, shall accept 
delivery of any Rods or Elec- 
trodes. No Accredited School 
shall furnish to any apprentice 
more than one pound of Rods or 
Electrodes per hour of instruc- 
tion. No Accredited School shall 
use Alloy Rods and Electrodes 
except in qualifying tests. Each 
Accredited School receiving de- 
livery of Rods and Electrodes 
shall certify to the Person from 
whom it receives such delivery, 
as a condition to receiving such 
delivery, the following on the 
purchase order, or in a separate 
letter: 
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(f) 


(h) 


(i) 


“The undersigned hereby cer- 
tifies that it is an Accredited 
School, as defined in paragraph 
(a) (7) of General Limitation 
Order L-146, and that Rods or 
Electrodes to be received will 
be used by an instruction unit 
which 
cross out inapplicable one 

l. offers a course of training 
for welding operators which 
conforms to the American 
Welding Society’s “Pro- 
posed Code of Minimum Re- 
quirements for Instruction 
of Welding Operators” as is- 
sued at the date of said or- 
der. 

.is organized within an indus- 
trial plant, and furnishes an 
apprentice a full training 
course devoted entirely to 
one welding process, which 
qualifies the apprentice as 
an industrial welder in not 
to exceed 200 hours of in- 
struction. 


hN 


- School 


By 4 EEE. 
No Person shall make delivery 
under paragraph (b) (6) who 
has reason to believe that the 
Person accepting delivery has 
furnished a false certification; 
and no Person shall falsely fur- 
nish the certification specified 
above. The certification specified 
above shall constitute a repre- 
sentation to the Director of In- 
dustry Operations of the facts 
certified therein. 
Applicability of Priorities Regu- 
lation No. 1. This order and all 
transactions affected thereby are 
subject to the provisions of Pri- 
orities Regulation No. 1 (Part 
944), as amended from time to 
time, except to the extent that 
any provision hereof may be 
inconsistent therewith, in which 
case the provisions of this order 
shall govern. 
Existing Contracts. Fulfillment 
of contracts in violation of this 
order is prohibited regardless of 
whether such contracts are en- 
tered into before or after the 
effective date of this order. No 
Person shall be held liable for 
damages or penalties for default 
under any contract or order 
which shall result directly or in- 
directly from his compliance 
with the terms of this order. 
Appeals. Any Person affected by 
this order who considers that 
compliance therewith would 
work an exceptional and unrea- 
sonable hardship upon him may 
appeal to the War Production 
Board setting forth the pertinent 
facts and the reason he considers 
he is entitled to relief. The Di- 
rector of Industry Operations 
may thereupon take such action 
as he deems appropriate. 
Communications to War Produc- 
duction Board. All reports re- 
quired to be filed hereunder, and 








all communications concer 
this order shall, unless otherw s¢ 
directed, be addressed to 
‘War Production Board 
Washington, D. C. Ref: L 
(j) Records. All Manufacturers { 
Distributors affected by this 
der shall keep and preserve 
not less than two years accur 
and complete records concert 
production, deliveries, and ord 
for Welding and E 
trodes. 
(k) Reports. On or before July 18, 
1942, for the month of June, a 
on or before the 18th day of e: 
month thereafter, for the preced 
ing month, each Manufactu: 
shall file a record of shipment 
on Form PD-528. 
(1) Violations. Any Person who w 
fully violates any 
this order, or who wilfully fu: 
nishes false information to thi 
Director of Industry Operations 
in connection with this order 
guilty of a crime and upon cor 
viction may be punished by fine 
or imprisonment. In addition 
any such Person may be pro 
hibited from making or obtain 
ing further deliveries of, or fron 
processing or using material un 
der priority control and may h< 
deprived of priorities assistance 


Rods 


provision of 


by the Director of Industry 
Operations 
(m) Effective Date. This order is t 


become effective seven days fror 
the date of issuance. 
Issued this 6th day of June, 1942 
J. S. Knowlson 
Director of Industry 
Operation 


Limitation Effects 


The effects of this limitation order 
will be far reaching; as a result the 
purchasing habits of many consum 
ers of welding rod and electrodes 
will be changed. Those primarily at 
fected will be the job shops which 
have resorted to General Repair Or 
der P-100 and its A-10 rating for 
their priority needs. Another group 
will be the welding schools which 
have been obtaining supplies on 
Preference Order rating P-92. They 
now must meet dGefinite teaching 
standards before they will be able to 
secure additional material. 

Most job shop operators and users 
of welding will find their problem: 
no worse than they have been unde: 
conditions existing prior to L-146 
In recent months an A-10 rating ha 
been found to be of little value wh« 
it came to getting supplies. Just 
these difficulties were forever pres 
ent in the past, they remain ; to ove! 
come this inability to obtain materi: 
the remedy has been one of obtau 
ing a better priority rating than tl 
one which would not produce tl 
goods. The only way to obtain wel 
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AAKE HEAVY FLAT WELDS LIKE THESE | 
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Match the Electrode 
to the Job...! 


FLEXARC FP—Use FP with 
a-c or d-c for fillet position 
and general-purpose, high- 
speed welding on low and 
medium carbon steels. 
FLEXARC AP—For all posi- 
tion welding on low-to- 
medium carbon steels with 
minimum spatter. Reverse 
polarity d-c. 
FLEXARC SW—Use SW for 
thin sheet metal welding. 
; A general-purpose, all posi- 
tion electrode. A-c or d-c. 
CASTINGWELD AND FREE- 
MACHINEWELD—F or weld- 
ing iron castings. Latter 
type made especially for 
work to be machined. 
HARDENTOUGH — Four 
grades to meet all require- 
ments of hard-surfacing 
machinery parts. 
NICKELCHROM — For welding stainless 
steels. 
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NICKELMANG—For manganese steel 
welding. 
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THEY'RE MADE ESPECIALLY FOR HIGH CURRENT 
DOWNHAND WORK...BUTT AND FILLET WELDS 


When you clamp DH in the jaws of the holder, you can 
really step up the speed of deep groove multiple pass welds 
on low and medium carbon steels without danger of under- 
cut. Wherever large diameter electrodes and high currents 
are used for downhand work, DH “hot” rods will give 
uniform penetration, proper fusion and flat contours. The 
finished bead with DH is particularly smooth. ‘ 


From the first pass to the finished bead, you'll have 
minimum spatter—even when currents are abnormally high. 
As a result, cleaning time and electrode loss are kept down. 
And welds which meet the most rigid code requirements are 
completed faster. 





DH electrodes work equally well on both a-c and d-c. 
Available in diameters from ;;'' to 34"'". Try DH and be 
convinced. Westinghouse Electric. & Manufacturing Com- 
pany, East Pittsburgh, Pa. J-21193 





FLEXARC ELECTRODES 
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ing electrodes and rods under L-146 
is to submit an application for pri- 
ority rating form and try for an 
A-9 or higher—the higher the bet- 
ter if you want materials for use in 
the near future. 


School Restrictions 


One important change in_ the 
welding industry will result from 
limitation order L-146. In this in- 
stance, the change will be welcomed, 
for it will definitely improve the 
teaching standards of many weld- 
ing schools. THE WELDING ENGI- 
NEER has long advocated that weld- 
ing schools be supervised so that the 
gyp welding school might be elimi- 
nated from industry. Order L-146 
should prove an effective step in this 
direction ! 

This limitation order specifies that 
only schools meeting the require- 
ments of the American Welding So- 
ciety “Code of Minimum Require- 
ments for Instruction of Welding 
Operators” will be permitted to ob- 
tain welding rods and electrodes. 

Such a provision will have far 
reaching effects, as this code sets 
up definite requirements regarding 
equipment and facilities of schools, 
instructors’ qualifications, instruc- 
tion methods and testing of student 
welders. Among the important points 
specified by this Code, which are 
overlooked too frequently by many 
welding schools, are: Number of 
hours of instruction, number of stu- 
dents to an instructor, welding equip- 
ment required, instructors’ experi- 
ence, welding exercises and testing 
procedure. It is most unfortunate 
that it is necessary for a nation to 
become involved in war to obtain 
regulation and ultimate elimination 
of the gyp welding school, but if 
L-146 does this it will be one of the 
few things good coming out of 
World War II. 


New Preference Ratings 


On June 27, the Director of In- 
dustry Operations issued Priorities 
Regulation No. 12 and amendments 
to Priorities Regulations 1 and 3 
providing a means for rerating war 
orders. By these regulations provi- 
sions are made for applying a new 
series of high preference ratings. 
The new ratings are AAA, AA-l, 
AA-2, etc., all of which will take 
preference over ratings listed in the 
April issue of THe WELDING ENGI- 
NEER. Heretofore the highest rating 
has been AA, whose use was per- 
mitted only by special authorization 
of the Director of Industry Opera- 
tions. This rating is now abolished, 
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and all outstanding AA ratings are 
automatically changed to AA-2. 

The chief purpose of the rerating 
is to permit greater flexibility in the 
assignment of preference ratings to 
definite quantities of military and re- 
lated non-military items, most of 
which have recently been either AA 
or in the A-1 series. It will permit 
use of the top ratings for a balanced 
program of urgent war materials 
without seriously disturbing the pat- 
tern of ratings for other war and 
essential civilian orders. 

The new high ratings may be as- 
signed either directly by the Director 
of Industry Operations or by appro- 
priate officers of government war 
agencies expressly authorized to is- 
sue reratings. A special form, PD- 
4X, called a “Rerating Direction,” is 
prescribed for use where the Army, 
Navy or other government war 
agency rerates deliveries of war ma- 
terials to be made directly to it. 
Whenever a Rerating Direction is 
issued, it must include the Allocation 
Classification and Purchasers’ Sym- 
bols required by Priorities Regula- 
tion No. 10. 


Manufacturer’s Rerating 


A separate form called a ‘“Rerat- 
ing Certificate,” PD-4Y, is provided 
for use by a manufacturer whose 
deliveries to a war agency have been 
rerated, so that he may in turn rerate 
related deliveries to be made to him. 
The test for determining what de- 
liveries may thus be rerated by a 
manufacturer or his suppliers is sub- 
stantially the same as the test for 
determining to what deliveries an 
original rating may be applied or 
extended, as specified in Priorities 
Regulation No. 3, which was recently 
amended to provide a uniform stand- 
ard in this respect. 

A manufacturer may apply or ex- 
tend the rerating to material which 
will be delivered by him on a rerated 
order, or physically incorporated in 
material so delivered, or to restore 
inventories to a practicable working 
minimum when material has been 
taken from inventory to fill a re- 
rated order. 

The new ratings may also be used 
by small companies for certain oper- 
ating supplies which will be con- 
sumed in filling the rated order, up 
to ten per cent of the cost of mate- 
rials to be processed, provided that 
not more than 25 per cent of such 
operating supplies are metals in the 
forms listed in Priorities Regulation 
No. 11. Such reratings may not be 
used to obtain operating supplies by 
any company whose use of the met- 
als listed in Regulation 11 amounts 


to more than $5,000 in a quarie 
Most such companies obtain ratings 
for their operating supplies 
the Production Requirements P an 

Companies operating under ‘he 
Production Requirements Plan are 


specifically authorized, like other 
companies, to apply or extend 
higher ratings to rerate deliveric 
themselves, but may not use the 
ings to obtain greater quantities 
material than they are authorized t 
receive on their PRP Certificate 
(Form PD-25A) or a supplen 
tary certificate issued upon applica 
tion on Form PD-25F or PD-25H 


Rated Orders Displaced 


Priorities Regulation No. 1 has 
been amended by altering the provi 
sion with respect to displacement of 
rated orders by new orders bearing a 
higher rating. Previously, no pro 
ducer was required to direct mate 
rial already processed to fill an order 
rated A-10 or higher which was 
within fifteen days of completion, 
even when he received a new order 
with a higher rating, unless the new 
rating was AA. Hereafter, this pro 
vision applies only in case the rating 
on the original order was higher than 
A-2. Such an order within fifteen 
days of completion must be dis 
placed only by a new order with an 
AAA rating, or by specific direction 
from the Director of Industry Oper 
ations. 

In no case, however, is a company 
required to terminate existing pro 
duction schedules in less than fifteen 
days after receipt of a new rated 
order, and a company may continue 
on its existing production schedule 
up to a maximum of 40 days if 
change is impracticable, unless spe- 
cifically instructed to change the 
schedule by the Director of Indus 
try Operations. 


Items Rated Separately 


Priorities Regulation No. 3 is 
amended to conform to the provi 
sions of Regulation 12, and_ the 
amendments to Regulation 1. The 
amendment to Regulation 3 also 
modifies the previous provision wit! 
respect to simultaneous extension of 
several different ratings. Whereas 
previously a company having several 
different ratings to be extended t 
orders for the same material could 
put them all together and write on 
purchase order for the entire quan- 
tity, using the lowest rating for 
of it, this will now be permitted onl) 
when it is not commercially pract 
cable to rate and obtain the iter 
separately. 
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| Announces... 


a NEW 
20 TON 
capacity 

Welding 

Positioner 

















Desicneo to handle loads up to 
222 tons with a center of gravity 
12 inches from the table top, this 
new Ransome Positioner offers a 
means to position-weld large heavy 
shapes and forms. 

¥ 84 Inch Square Table tilts from 45° 


in one direction to a vertical posi- 

tion in the other. RANSOME 
¥ Provided with T-slots for readily —_ 

attaching work to table top. 


¥ Rotates a full 360° in either direc- 
tion—controlled through remote 


i a ee nt 


re en een wee, eet earn 


push-button station. Performance records of Ransome Posi- 
(Tilts and turns simultaneously. tioners indicate welding time savings up 
Double tilting gear segments for to 50% ee rod saving up to 7%. Crane- 
uniform distribution of load. waiting time is another consideration 
¥ Base frame is of massive steel all- especially when handling large cumber- 
welded construction. some pieces. 


Write for complete information. 


INDUSTRIAL DIVISION 
RANSOME CONCRETE MACHINERY CO. 


Dunellen, New Jersey 
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Fireproof Building 
By Warren H. Martin 


Five fires, with losses totaling over 
$68,000, has been the unlucky plight 
of C. H. Riffle, owner of a huge super 
service station and garage in the heart 
of the Mojave Desert in California. To 
quench his fire losses, Riffle built the 
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Photo Hobart Bros. Co. 


Framework of all-welded gasoline station in the 

Mojave Desert where fire departments are few 

and far between. Cost of this welded pipe 

building was actually $2,500 less than the cost 

of the previous wooden frame building. Note 
welded tubular ladder at left. 


50 x 50 foot all welded gas station— 
shown above under construction. 

Over a mile and a half of used pipe was 
used in the framework for this station. 
First, the entire side frame of 2%-in. 
pipe was laid out and welded in sections 
on the ground. Bottom ends of the 
wall frame were fillet welded with *%” 
mild steel rod and bolted to the con- 
crete foundation. As each section was 
raised, it was butt welded to the pre- 
vious one with #” rod. Cross braces, 
made from 14-in. pipe, were welded in 
a similar manner. 

Roof trusses, made from 1%4-in. pipe 
also, were fabricated on the building 
site. Extreme care was taken to make 
tight and snug fittings throughout the 
framework. Framework was covered 
with sheet iron and painted. Total cost 
of previous wooden frame building was 
$7000. Cost of welded pipe building was 
$4500. Entire framework was con- 
structed by Warren H. Martin, job 
welder, of Red Mountain, California. 
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Photo by Progressive Welder Co. 

Resistance welder used for spot welding fins on 

the housings of Army parachutes flares. The 

locating fixture for keeping the fins correctly 

aligned was removed before this picture was 
taken in order to show the electrodes. 


“Stitching” Parachute Flares 

Housings for the U. S. Army’s giant 
parachute flares now have their fins 
“stitched” on by rows of spot welds, 
as shown in the accompanying picture. 
The machine is a pedestal resistance 
welder equipped with two movable 
electrodes, an upper and a lower, in- 
stead of the usual single one. The 
center electrode is fixed and serves as a 
mandrel for guiding the housing. 

After completing a weld, the opera- 
tor pushes the housing along, and the 
machine will repeat the welding opera- 
tion automatically as long as the foot 
switch is depressed. Since both guns 
weld simultaneously, only one timer 
is required. To make sure that one 
movable electrode does not weld with- 
out the other, the machine is equipped 
with two pressure interlocking pres- 
sure switches. 

About 18 welds are required for each 
pair of fins welded simultaneously, a 
total of 36 welds per housing. The 
same machine also spot welds the end 
ring to the main housing. 


Induction heating was 
used to melf a _ pre- 
placed ring of silver al- 
loy, making it possible to 
accomplish the brazing of 
these three units simul- 
taneously within 35 sec- 
onds. A perfect airtight 
joint was formed on each 
unit, 


A 


Three Brazes Simultaneously 


The problem of brazing a v4 
threaded flange into a compk 
close ‘ 20 ga. sheet steel container 
solved by induction heating. Ind 
ors, energized from a Model 
Thermonic Induction Generator, 
placed directly over the flang 
caused heating of the flange an 
small area of the sheet steel contai: 
A pre-placed ring of silver a 
melted and flowed to form a perf 


air-tight joint. 


One of the features of this partic 


job is the ease and 
operation. Induction 


simp 


A continuous flow of 


heating 
plied instantly by push button c« 


licity 


1S 
nt 
production 


lows at the rate of approximately 


units an hour. Skilled 1: 
necessary. After the prelin 
no adjustment need _ be 
operation is automatic 
process it was possible 
three brazes simultaneo 


seconds. 

Three units are 
The strength of the 
higher than the original m 


brazed 
braze 


joint is free from intern: 
the need for cleaning or « 
tion is greatly reduced 

ature is controlled exac 
brazed area and areas adj 
no annealing beyond, an 


lurgical change. 

The effectiveness of th 
job may other 
metal-treating operations 


suggest 
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“Wrinkles” for a Skid 


By C. C. LYNDE 

Wrinkle-bending of 
done to obtain a 
rection, and the 


pip 
slight ¢ 
produc 


wrinkles is incidental to the oper 


To insure a safe grip on 


pipe skids under oil-well d 


ment, however, one weldor devoted | 


time and attention to n 


(Continued on page 
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New PAGE ELECTRODE 


WAPOA ark ooducaore 


< How many additional land battleships roll into 








Reading Time: 43 seconds action because of the new electrode PAGE developed for 
armor welding? Not until Victory brings Peace can 
it be told. | 


You may be sure, however, that PAGE was ready 
when the tremendous advantages—the greater speed— 
of welded construction were appreciated. 





And you also can be certain that this new PAGE 
electrode successfully met all ballistic tests on plates 
submitted to the Army Ordnance Department by the 
tank manufacturers. 
Keep in mind the effect of this wider use of welding 
—and welding in shipyards—on your own job. See 
that you are using electrodes of the most economical 
sizes—lean toward larger diameters. Use them down 
to the holder. Check to prevent deposit of excess metal 
in the weld. 


PAGE STEEL AND WIRE DIVISION 
Menessen, Pa., Atlanta, Chicago, New York, Pittsburgh, San Francisco 
















If you are welding Stain- 
less Steel, ask your local 
Distributor of pace Elec- 
trodes for this booklet on 
PAGE-Allegheny Stainless Steel 
Electrodes. It is helpful. 


One of the new American 
welded tanks 








AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT * CONNECTICUT 
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Briof Shotchos of Welding Jobs 











(Continued from page 52) 
wrinkles across the extended ends of 
the skid members, so that a chain or 
winch line could be looped around the 
corrugated surface thus formed and 
eliminate all danger of slipping. 

To obtain extra deep wrinkles, the 
area heated by the torch was made 
more than twice the usual width for 
pipe of the weight used, and the wrinkle 
formed by a sharp tug at the end of 
the pipe rather than a slow, steady pull. 
The pipe was longer than necessary to 
provide leverage for bending. By con- 
fining the heating to a_ lens-shaped 














a 17 Years 


The Leading Trade Name 
In Weld Cleaning Tools 





Since 1925, CM&D tools have been preferred for 
cleaning and brushing slag, spatter and welds. Now 
thousands are speeding up welding operations in the 
war industries. One shipyard recently placed a repeat 
order for 1500 hammers. Others also order large 
quantities. (We'll tell you about them if you'll drop 
us a line.) They know from experience that CM&D’s 
are easier to handle and last longer. 








Type “CB"—3 Tools in 1 


This sturdily built, combination Welders can chip and brush with 
drift-chisel hammer is a standby for one hand and weld with the other. 
fast cleaning. .. . Can be manipu- Three tools for the price and con- 
lated from any position... .Oper- venience of one. 
ates efficiently in close quarters. “Type C” is without the brush 
feature; otherwise, has 
the same high quality, 
construction and mate- 

Make weld cleaning and rial as “Type CB.” 

brushing easier, spend more 
time welding with CM&D 
tools. Get them from your 
jobber or write directly to... 


a a 























= CHICAGO 





MANUFACTURING & DISTRIBUTING CO. 
1928 W. 46th STREET, CHICAGO, ILL. 
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These extfra-deep wrinkles were obtained | 
heating a comparatively large width of pik 
with a torch, then giving the pipe a sharp tu 
rather than a slow, steady pull. Heating w 
confined to upper half of pipe. 


area on the upper half of the pipe, t 
lower or sliding edge of the skid Ww 
kept smooth, so as to offer as litt 
resistance as possible to moving tl 
unit. 

After setting the desired wrinkl 
the extended end of the pipe, used 
a lever, was cut off and a secti 
welded in to close the pips 


» « 
Brazed Die Strippers 


A simplified method of making die 
strippers increases the life of met 
stamping dies and improves the quality 
of stampings for the Westinghous: 
Electric & Mfg. Co. Stripper accura 


Copper-brazing makes possible machine-milling 
instead of the former hand working of stripper 
slots at the Westinghouse Electric and Mfg. Co 


is equal to that of the die, and 
manufacturing cost is 1/3 to 1/15 that 
of the former conventional method 
making the stripper in one piece 
laying out, jig boring, sawing and 
hand-filing the slots 

Steps in the new method are illu 
trated in the accompanying picture. A 
disk of the proper grade of tool ste 
(A) is machined to the outside diam 
eter of the slot edge. A milling ma 
chine then cuts equidistant slot 
transforming the disk into the spider |! 

Over B is shrunk the outer rin 
(C), and the two are copper-brazed 1 
a controlled atmosphere furnace 
2050 F. The brazed assembly is thet 
machined and is ready for use (D) 
one-piece, hand-filed stripper ¢E) mad 
by the old method is shown in t! 
foreground. 

In making motor laminations, t! 
purpose for which these strippers ar 
used, the clearance between the pun 
and the die is usually in the order 
001 in., and the stripper must fit 
most as accurately as the die itself 
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Mayari R steel that would ordi- 
narily have been used to make box 
cars, trucks, buses—or even coal- 
grab buckets—is now being devoted 
to the making of planes, tanks and 
guns. 

The need for fighting equipment 
of all kinds needs no emphasis, and 
Mayari R has been applied to 
hundreds of parts, particularly in 
mobile equipment where its weight- 


saving is so great an advantage. 

When peace comes again, this 
high-tensile, low-alloy steel will be 
even better and more useful, as con 
tinuous research and new applica- 
tions are leading to improvements 
and refinements. Mayari R then will 
help you to make your products 
stronger, lighter, more efficient, bet 


ter able to meet the challenge of 


competition. 


Physical properties of Mayari R: 


Ultimate tensile strength, p.s.i., minimum... 70,000 





























Endurance ratio 


Modulus of elasticity 


Yield Point, p.s.i., minimum . 50,000 
Elongation in 2 in. per cent minimum 22 
Endurance limit, p.s.i. 


50.000 
0.70 


28-30,000,000 


——— 
peETHLEHEN 
STEEL 
. ‘ 
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All-Position A-C Electrode 





* An all-position, high-quality alter 
nating-current electrode, Type W-26, 
which is said to extend the advantages 
and convenience of high-quality A-( 
welding to both vertical and overhead 
positions, has been announced by the 
General Electric Co. 

Che W-26 has been developed to ful 
fill a long felt need for a vertical and 
overhead A-C welding electrode that 
would give a high-quality job from the 
standpoint of physical characteristics 
as well as easy operation, adequate 
penetration, and practically flat fillet 
ontour. 

[ype W-26 electrode complies with 
the requirements of the following speci 
Single dial permits easy selection of more than fications: A.W ». Filler Metal Spe cihca 

60 heats on the new US A-C arc welder. tion E6011; Navy Bureau of Ships 
Specification 46E3, Grade 3, Class 1; 
and the A.S.M.E. Boiler Code, Para 
graph U68. 











4-C Are Welder 


: % A transformer type A-C arc welder Type W-26 electrode is claimed com 
t with eight coils, featuring more than’ parable to the highest quality vertical 
60 heat selections from 20 to 350 amps., and overhead welding characteristics 


is announced by the US Electric available from reverse polarity direct 
Welder Corp., 1224 W. Bancroft St., urrent electrodes. It is said to pro 
loledo. The new Protected Arc Welder vide a strong, forceful arc having good 


adjusted to the work by setting its fusion, excellent penetration, and uni 
single control—a dial calibrated to form characteristics free from arc blow 
irefully determined welding amper- It is now available in \% in. and ¥y in 
ves. No other adjustment or attention diameters; other sizes from Ys in. 1 
required while that job is being done, ; Im. are expected to be available 
tates manufacturer. Combination heat hortly. 
ind voltage adjustments are said to 
i permit welding of anything from 20 or a 
>») 


2 ga. sheets up to heavy locomotive 
rames and parts. The welder is Tool Stands 
quipped with a ventilating fan which 


eer *% The new Lyon Tool Stands provid 


| 
ols the coils when they are ; 
individual tool storage for workers on 


upon to deliver a current for heavy 
: ne, two or three shift operations 
velding applications. 
Machine measures 21 in. long, 14 in 
wide, 23 in. high; weighs, 240 lbs 
vill use any type of A-C welding rod 


Stands may be used as parts and tool 
juipment carriers for inspectors, for 
stock picking and transportation and 


» « 


“Bomb-Quench” 


*%A_ disappointing reception awaits 
\x1s incendiary bombs falling here, ac 
rding to chemical laboratory and 
etallurgists’ reports on a new extin 
uisher, “Bomb-Quench,” developed 
ecifically for the fighting of magne 
um fires. The person extinguishing 
fire stands a safe five ft. from the 
laze, removes the top from the 5 ft 
ng container tube and sprinkles the 
tinguisher powder over the bomb’s 
irning magnesium. Simulated in 
ndiary bombs, both weighing mor 
in the ordinary fire bomb, were ex 
guished within 42 seconds and 65 
nds respectively in a public demon 
ration in front of the Safety Building 
Milwaukee. 
Further details may be obtained fron : \ 


O. H. Adams Co., 2018 East KEEP CYLINDERS AT WORK 
mas Ave., Milwaukee 
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It ransporters for maintenance men, 





Workers may now have handy tool storage with 
these one, two or three drawer tool stands. 


on assembly lines. Stands are made 
with one, two or three drawers. Drawers 
are easy sliding and may be locked to 
safeguard valuable tools. Lyon Metal 
Products, Inc., 3177 Clark Street, 
Aurora, II. 


» « 


Carbide Floodlights 


% For construction and repair work, 
for routine railroad checking jobs or 
for any emergency use, National Car- 
bide Corp., 60 East 42nd St., New York 
City, now offers its new NC-200 model. 
The unit, the largest now being made, 
has two 8,000 cp floodlights constructed 
on swing joints, thereby allowing in- 
pendent directional control with 16,000 
cp concentration of light. This portable 
floodlight may be used continuously 
or intermittently and is always ready 
for instant use until the carbide charge 
s exhausted. 


» « 


Flux for Tool Joining 


% For joining carbide and all other 
types of cutting tips and cutting blades 
to tool shanks, Krembs and Co., 671 
West Ohio St., Chicago, offers a spe- 
ially developed “Fluxined-Spelter.” 
This is brushed on the contacting sur- 
faces of both the cutting tip and the 
tool shank. The work is then assembled 
to form a tight fit and brazed. Either 
furnace, torch or spot-welding methods 
can be used, and the method is adapted 
to both small and large scale produc- 
tion. When completed, states manu- 
facturer, the finished braze looks like a 
gold-plated joint, with no waste of 
joining material and very little scale- 
cleaning required. 
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Tis Prdibect Developments 


Spatter Preventative 


*% A new spatterproofing, 
said to eliminate all spatter-cleaning 
and prevent pitting on stainless steel 
and galvanized material, is announced 
by G. W. Smith & Sons, 79 So. Sperling 
Ave, Dayton, O. The compound, 
known as Protect-O-Metal No. 2, is 
brushed down the seam and on the 
surrounding where’ spatter 
usually collects. It may be used on 
either single or multi-pass welds, any 


means of 


surfaces 


amperage, and is said to have a stabi 


— 


: 


ee : i 


| DY OY G9 COST OB 
3834 WABASH AVE. 
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lizing and quieting effect on the are. 
After welding, surfaces are merely 

wiped with a damp cloth to remove 

compound and provide a clean surface 

suitable for paint finish. No grinding, 

scraping or washing is 

states manufacturer 


necessary, 


» « 


Air-Cooled Are Welder 

*% Ergolyte Manufacturing Co., Law- 
rence Street at Erie Ave., Philadelphia, 
has brought out a new heavy-duty air- 


— 


~~ a a 


CORPORATION 


DETROIT, MICHIGAN 


Forced draft cooling is a feature of this new 
A-C arc welder. 


cooled A-C arc welder, Model 250 F. 
This new model 1 built 
cooling system, which, acc: 
Ergolyte engineers, reduces the 
stress which tends to strain tl 
sulation and shorten the lif 
welding machine 
The 250 F will 
from ys to % in ri 
cycle, single phase, 230 \ 
current range from 15 t 
There are 24 heat steps 


handle 


ope ites 


It 
23 


» « 


Welding and Brazing Fluxes 


*% A new line of welding fluxes 
both ferrous and nonferrous meta 
has just been released by the National 
Cylinder Gas Co., 207 W. Wacker 
Drive, Chicago. Claimed for the tit 
line is the ability to adher« 
in the proper proportion 
packed in wide mouth, 
containers as shown on page 6] 
National No. 1 is a flux 
cast iron, said to float to the surfac: 
the heavy oxides which form duri: 
welding and keep then 
dense, non-porous and ductile weld cat 
be produced. No. 2 is a cast 
ing flux, stated to produce a 
at low base temperature and h 
bronze being applied at a 
molten consistency 
No. 3 brazing flux is suitable 
brass, bronze, copper, steel and mall 
able iron. According to manufacturer 
it reduces atmospheric oxidati 
flux glaze at a minimum and promotes 


thorough tinning and cleaning bec 


welding 


, , 
1 liquid so that 


yn, keeps 
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A bulletin describing the new National line of 
welding fluxes is available on request. 


f the ability of the flux to run well 
ahead of the weld puddle 
No. 22 is an aluminum flux for sheet, 


cast, wrought and aluminum alloys 
Fluxing action is declared to be fast 
and effective in floating out the oxides 
and other impurities formed during 
aluminum welding 

» « 
W eldmask 
% Turco Weldmask, a creamy whit: 
protective liquid, was designed to pr 
vent spattered molten particles 
“dingleberries” from attaching them 


selves to the area surrounding a weld 
Liquid is applied with a brush to about 
3 in. on both sides of the joint. The 
welding is done through the 
states the manufacturer, has 
been proved by tests to have no effect 
on the fusion of metals. The residu 
and molten 


coating, 
which, 


particles can be removed 
with a hand and wirebrush after weld 
ing 

This liquid can be 
stainless steel, 
sium. It is 


used on steel, 


aluminum or magne 


non-inflammable, does not 


give off fumes and is non-injurious t 


the skin, hands or face. Because it does 


not dry on the work, it may be applied 
either immediately or several hours 
before welding. Turco Products, Inc., 
6135 So. Central Ave., Los Angeles 


PASS IT ON! 

Pass your welding information 
along to your fellow workers! 
Some of the fellows with whom 
you are working do not have the 
opportunity to read The Welding 
Engineer. When you are finished 
with this issue, pass it on—help 
your fellow workers keep abreast 
of new developments through the 
pages of The Welding Engineer, 
the world’s first and oldest ex- 
clusive welding magazine. 

THe Wetpinc ENGINEER 


Jury, 1942 


Electric Hoisting Trucks 


% Clark Tructractor 
Equipment Co., Battle Creek, Mich.. is 
now introducing a line of storage bat- 
tery powered vehicles for use in the 
war production progran 


Div. of Clark 


where electri 
operation seems best fitted to the par 
ticular job. 


These machines lift from 2.000 
7,000 Ibs., using an hydraulic vane typ« 
pump driven by a series wound motor 


Tew P, roduct Developments 


The same pump operates the tilting 
unit, enabling the operator to tilt the 
load back 10 deg. for safe riding and 
tilt it forward 3 deg. for tiering. The 
trucks will climb 744% grades under 
their maximum loads. Standard equip- 
ment includes hydraulic brakes, cen- 
trally located control levers, spring- 
mounted seats, disc type wheels, elec 
tric horn. Customer has his choice of 
Edison alkaline battery or any stand- 
ard make of acid battery 


ET’S NOT waste time with fancy 


NEED WELDERS v4 


“copy” or high-sounding words! 
The object of this ad is to contact 


YOU if you are now—or will be—in need of 
welders, either gas, arc, or combination. 


These men are U.E.L 
trained in our own shops 
and have passed code- 
prescribed tests probably 
as tough as your own. 
Are they good? Judge 
for yourself. U.E.I. weld- 
ers are working for Delta, 
Mobile, Calumet, and 
other ship-builders; for 
International Harvester, 
Vacuum Can, the Navy. 
the Army Air Corps 
Training School, Dic- 
mond T — and plenty 


pate your 






know NOW. 


more places where weld- 
ers have to know thelr 
stuff to make the grade. 
Right now we have a few 
who are ready, and soon 
we'll have more. So 
RIGHT NOW, 
what you want and how 
many. Send us your ap- 
plicant’s blanks. We'll 
do our best to put you 
in touch with the type 
of men you want to 
work for you. There 
is no obligation. 


Write— 
Right Now 


In your own interests, 
we urge you to antici- 
need for 
welders and 


ANSWER 
THIS 
AD! 















U.E. 1. 


Nationally 
recognized 
training 
center 
specializing 
at this time 


in. 
WELDING. 
Established 

in 1927 


tell us 






let us 


UTILITIES ENGINEERING 





INSTITUTE peor. 46, 1314 BELDEN, CHICAGO 
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For Aircraft 


Yleal FOR AIRCRAFT WELDIN: 
TWECO “HOL-GRIP JR. 


and ALL other 
Light Gauge Welding 


STEP UP PRODUCTION . . ELIMINATE 


The Aircraft Industry is really taking to this strong 
little holder. Above is its actual size. It’s fully in- 
sulated; 7 inches long; 150 amperes capacity; takes 


electrodes through 5/32 in. 
Tweco “HOL-GRIP JR’’ makes 
close quarter work on all light 
A 12e@) gauge metals a lot easier. It 
takes a positive grip on the elec- 
trode at any desired angle. 
PROOUC TS Work spoilage through accident- 
wenemmener || wa al arcing is cut to a minimum. 
All Conductor parts are 98% 
Copper Alloy and the spring is 
insulated against burnout. 


OPERATOR FATIGUE 


Convert Heavy Duty 
Holders for Light Work 


Take heavy duty and light work as it comes 

... the easy way. Heavy duty holders can be 
converted quickly to light work with combination 
“Hol-Grip Jr’ and Whip End Cable attachment. 
Cable has a connection lug that clamps right into 
regular heavy duty holders. On completion of light 
work, the whip cable and “Hol-Grip Jr’ can be 
quickly detached. Get this combination today for 
versatile operation. 


Small 


€ actual size 


Light Wihigh: 


only 8 ounces 


ci, oe G 


W rite for Literature 
See Your Distributor 


TWECO PRODUCTS COMPANY 


ENGLISH AT IDA— WICHITA, KANSAS 





CoLMONOY SAVES 
v4: Ge, | oe: Ye 





The Pug Knives shown above tell a graphic 
story of the unusual wear resisting qualities 
of COLMONOY hard-surfacing alloys and 
overlay metals. 


1. New, 24 lb. pug knife, made of high 
alloy steel. 


2 and 3. Same type, after only 3 
months of service. Worn beyond 
efficient operation, with the loss 
of over half of blade material. 


4 and 5. Same type. Each blade coated 
with 14 lbs. of COLMONOY No. 6. 

In constant use for over a year, 
and still operating efficiently. 
COLMONOY alloys are playing a vital part 
in the welding industry. Welders are using 
them to hard surface parts subject to severe 
wear, resulting in increased efficiency and 

production. 


Write for Full Information 


WALL-COLMONOY CORP. 


Buhl Building, Detroit, Mich. 
Branch Offices at New York City, Blasdell, N. Y., Chicago, Tulsa, Whittier, Calif.Other Branches in Canada 
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Th in our Nation's Armed Forces may con- 
tinue to read The Welding Engineer at the special 
reduced price of $1.50 per year for the duration. 


>» « 


\.1.E.E. Discusses Electronic 
Control of Resistance Welding 


conference on Electronic Control 
Resistance Welding was held June 
24 at the Drake Hotel, Chicago, as part 
, the summer convention of the 
American Institute of Electrical Engi- 
neers. S. B. Ingram, Bell Telephone 
laboratories, chairman of the A.I.E.E 
ioint subcommittee on 
resided. 
The object of the conference was to 
informal 


electronics, 


btain an interchange of 
pinions and experiences on various 
types of electronic systems for resist- 

e welding. The meeting was opened 
with brief talks by the two discussion 
leaders: G. W. Garman, industrial de- 
partment, General Electric Co., and 
E. H Vedder, manager, electronic con 
trol section, Westinghouse Electric 
and Mfg. Co. 

Mr. Garman presented the case for 
\-C single phase resistance welding 
with electronic controls. Mr. Vedder 
presented the case for electronically 
ntrolled stored-energy welding. The 
balance of the session was devoted to 
informal discussion from the floor on 
various phases of thyratron and igni- 
tron tube construction and their ap- 
plications to resistance welding. 

» « 

New Radio Programs on 
“The Engineer at War” 


Beginning July 16, the National 
Broadcasting Co., will broadcast from 
6:30 to 6:45 p.m. over its nationwide 
network a series of 11 radio programs 
dealing with the contributions of engi 
neers to the prosecution of the war. 

lhe material was prepared under di- 
rection of a committee representing 
the American Institute of Electrical 
Kngineers, the American Society of 
Civil Engineers, the American Insti- 
tute of Mining Engineers, the Ameri 
in Society of Mechanical Engineers 
ind the American Institute of Chem- 

al Engineers, 

Among the programs are several 
which might be of special interest to 
welding engineers. The subjects and 
ites are: “The Resistance of Struc- 
tures,” July 30; “Dry Docks and Ship 
XKepair Bases,” Aug. 13; “Tanks and 

ools,” Aug. 20; “Airplanes,” Aug. 27: 
Petroleum Production,” Sept. 3. 


» « 

Uhe Keystone Carbon Co., St. Marys. 
a., manufacturers of precision 
oulded products, are completing a 
rge program of expansion including 
int and production facilities. This 
ject was necessary due to the in- 
ased demand for materials produced 
powder metallurgy. 


(© Wetpinc Encineer—Juiy. 1942 





Victor Equipment Co. is now han 
dling the complete line of stainless and 
alloy electrodes manufactured by Arcos 
Corp., Phila., Pa. This organization, 
which is well known on the coast, has 
sales offices in Los Angeles, San Fran- 
cisco, Fresno, Bakersfield, and San 
Diego, California, as well as in Phoenix, 
Arizona. Inquiries should be addressed 
to the nearest office. 





Personals 


Herman W. Steinkraus, formerly 
vice-president and general manager, 
has been elected president and general 
manager of*the Bridgeport Brass Co., 
Bridgeport, Conn. 

» « 


William M. Black was made a vice- 
president of The American Brake Shoe 
and Foundry Co. at a recent meeting 
of the Board of Directors, according 


(Continued on page 65) 





RING OF 
EASY- FLO WIRE = 








After parts are cleaned and fluxed, stud is 
placed in position on a frame with a ring of 
Easy-Flo wire between. Brazing is done in a 
gas furnace. Nofe the 
penetration and the 
clean joint in the fin- 
ished job. Preplacing 
the alloy, fast heating 
and elimination of joint 
cleaning contributed fo 
the 200% increase in 
production with Easy- 


HANDY & HARMAN 


7S YEARS OF LOOKING 
AND KEEPING AWEAD 





Agents in 


Here is an example of how Easy-Flo— 
the low temperature, fast-acting silver 
brazing alloy—is helping to step up pro- 
duction on hundreds of war products. 


The job illustrated consists of joining a 
steel! stud to the steel housing of Micro 
Switches, being produced entirely for war 
purposes, mostly aircraft. This job was for- 
merly done with a high melting point base 
metal alloy. The change to Easy-Flo 
boosted production from 500 to 1500 
per day. What's more, it increased joint 
strength far above the previous method 
and cut costs to suck an extent that the 
price of the switches was lowered. 


IT’S EASY TO CHANGE TO FAST, 
RELIABLE EASY-FLO BRAZING 


Easy-Flo brazing procedure is simple and 
usually requires no radical design changes. 
In quick time you can put it to work in 
your shop and get the benefit of the higher 
production and better joints it assures. 
Bulletin No. 12 tells you how to do this— 
also gives full details about Easy-Flo plus 
valuable information about joint designs, 
heating methods, production procedures, 
etc. Write for a copy of Bulletin No. 12 
Flo. today. 


HARMAN 


82 FULTON ST., NEW YORK 
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e e¢ ¢ it wouldn’t frighten you—neither 
will you be afraid to weld broken dics | 
and tools when you use Eureka Tool Steel 
and Alloy Welding Rods. We can give 
you full instructions as to the proper rod 
for each and every job and fully acquaint 
your welding department with correct 


procedure upon receipt of your inquiry. 


WELDING 
EQUIPMENT 
& SUPPLY CO. 


221 LEIB ST. 
DETROIT, MICH. 
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OF YOUR 
HARD SURFACING 
PROBLEMS 


AGILE DARK GREEN 


ELECTRODES DO THE JOB! 


For the forming of dies and for the building up 
and reinforcing of surfaces and edges damaged 
by abrasion, you can't beat Agile Dark Green. 
Brinell Hardness 420-600; 45 to 60 Rockwell C. 


TRON, 


W rite now for the complete Agile catalog. 


5806 Hough Avenue 


Dept. E 


rAN MERICAN PXci} i - 


Crypotattitnw 


CLEVELAN D-OHIO 





TO MEET SPECIFIC 
WELDING REQUIREMENTS 


Use PERFECTION 


WELDING ELECTRODES 

















PERFECTION P-60 
For Single Pass Fillet Welds .. . 


Here is a coated electrode designed especially for single or multiple 
pass welding of all types of mild steel sections where the fit-up Is bad 
—for single pass fillet welds in marine and tank construction, structura 
assemblies and machine bases. 


“Perfection” arc welding electrodes are manufactured to strictes! 
specifications with the same care of making the finest quality ‘'Perfe 
tion" rivets for 30 years—used throughout the United States in a 
classes of steel fabrication. | 
Write for our catalog describing uses and characteristics of yvariov | 
Perfection electrodes for use on Mild Gteels, Cast Iron, Carbon Moly | 
and Low Alloy High Tensile Steels. 


THE ANTHONY CARLIN CO. | 
2717 East 75th St. CLEVELAND, OHIO | 
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Dr. Lapp has served both private 
organizations and public departments. 
He was Chairman of the Coal Labor 

Board II Division, member of the 
cag grt rail cones by Petroleum Labor Policy Board, Head 
Given, Jjr., presiaen 1¢ ap- . : tes A . ) . 
ares er Mectinn at once. : Labor Arbitration a ree Relations 7 ans Bowe 
‘lack has been president of the Orks ACRES saree 


Personals 


mcluded from page 63) 





(oe) 


The first comprehensive book on 





: ; to the Rural Electrification Administra- 

\ an Manganese Steel Div., Amer- jahor arbitration ever issued in the tion, Referee of Jurisdictional Disputes 
Brake Shoe & Foundry Co. since United States is announced for publi- for the Building Trades, Referee Na- 
1940 and will continue in that capacity. cation by mid-summer. Entitled “Labor tional Railroad Adjustment Board. 

; H ied this division in 1912 and be- Arbitration— Principles and Pro- He has been chosen by labor and 
a ts general sales manager in 1934 cedures,” it is the work of Dr. John A industry as arbitrator in many im- 
al ce-president in 1935. Mr. Black Lapp, whose knowledge and experience portant disputes on wages and working 
st | as a lieutenant of ordnance in jy this complex field are matched by conditions, involving such nationally- 
World War I only a few men in this country.The known organizations as Carnegie-Illi- 

» « author has arbitrated over 400 cases  nois Steel Corp. and Steel Workers’ 

in the last ten years, covering the terms Organizing Committee, Columbia 

H. W. Foege has been made sales of new contracts, grievances under Broadcasting Co. and_ International 
manager for the mid-western states of 


labor contracts, jurisdictional disputes, Brotherhood of Electrical Workers, 
Eutectic Welding Alloys, Inc., New wes ntracts, jurisdictional dispute € 


. : : interpretations of contract provisions, 

York City. Mr. Foege has been with 44. ete 

this company for more than a year, (Continued on page 66) 
working in the Chicago territory. He 


was formerly district sales manager of ees Minion = 
the Keystone Steel and Wire Co 


» « 


L. Abbett Post has been engaged to 
fill the newly created position of man- 
ager of the American Institute of Steel 

E Construction, New York City. During 
the past year he has been attached to 
the construction branch, production 
division of the War Production Board. 


Cut your Weld Cleaning costs by equipping your welders 






= tear , with Atlas Weld Cleaners. Many models and weights to 
Mr. Post's appointment does not other- choose from. Select the model most adapted for your work 
wise alter the staff of the Institute in d ducél S ify Atl 

° personnel nor affect its functions. and stanaardaize. specity as. 


» « 





Richard F. Bergmann has been ap- 
- pointed chief engineer of the Link- 














SS ee No. | 
elt Co., Chicago. He was once assist ATLAS No. | TOMAHAWK 

ant to W. W. Sayres, forme r chief Double Chisel Head. Flex-O type Handle—Built in standard and heavy 
engineer, who has been appointed con- weights. 

sulting engineer for the company. Mr. 
Bergmann returns to Link-Belt from 
the Rayon Machinery Corp., Cleveland, 
ot which concern he was chief engineer. 


>» « 


ATLAS No. 2 TOMAHAWK 
Burton H. Gedge, formerly assistant Cone and Chisel Head. Flex-O type handle. Built in Standard and 
to vice-president in charge of opera- Heavy duty weights. 


tions of American Steel & Wire Co., 
has been promoted to new duties, 
specializing in production activities of 
the vice-president’s office. Harry L. 
Jenter, formerly superintendent of the 
Cuyahoga Works, has also been made MAHAWK 
assistant to vice-president and will con- gh ple il 
entrate i -o : é Double Chisel Head. Stee! reinforced wood handle. Built 
irate in offce work for the vice- in standard and heavy duty weights. 

president. 

>» « 


J. Dell Baster, formerly superintend- 
ent of cold rolling at Cuyahoga, has 
promoted to the position of gen- 
superintendent. Charles M. Sack- 
erson has been appointed superintend- 
of the cold rolling mills at Cuya- 
, anc as bee 
A ee 2 veel «aps Be a Contact your Dealer—if he doesn't handle the Atlas line, write direct for the tools 
you are interested in. 


WRITE FOR ATLAS 
FOLDER ILLUSTRAT- 
ING AND DESCRIB- 
ING OTHER MODELS 


Deen 





ATLAS No. 4 TOMAHAWK 
Cone and Chisel Head. Stee! reinforced wood handle. 


Built in standard and heavy duty weights. 
} 








» « 


Scully Steel Products Co. announces 


ippointment of L. F. Niemann as 
rict manager of its St. Louis ware- WELDIN . 
e and J. K. Rittenhouse as district 

ger of its Twin City warehouse 307 BOULEVARD BLDG.* DETROIT, MICH. 
t. Paul, Minn. 
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*6,000 ANNUAL SAVING! 


That’s the Record 

of ONE MACHINE 

IN ONE TOOL 
ROOM 


The NEW 
SCHOITZ 


Flame 


CUTTING MACHINE 


Reduce machine finishing operations — sawing, 
drilling and milling—to a minimum. With a 
SCHOITZ you save on both material and labor 
—both time and money. 


Save critical tool steel and avoid delays in 
getting proper material. Cut down your shaving 
piles and resulting high labor costs. A few sizes 
of steel plate replaces large inventory of bar 
steel-flats and rounds. With a Schoitz Cutting 
Machine you always have the right size for the job. 
Pays for itsel/—even in small shops—in less than 
@ yeor. 
IMMEDIATE DELIVERY—GET DETAILS 


Write today for new folder giving all data and useful 
information regarding chart and indicator giving 
roper cutting speed in sizes and working pressure 
or any thickness material. 


SCHOITZ ENGINEERING WORKS 





¥ Saves Time 
¥ Avoids Delays 
¥' Reduces Costs 





* 


Typical Time Savings With 
the Schoitz Flame Cutter 
Chuck Jaw—2'/ hrs. to 6 min. 
Jig Plate—4 hrs. to 8 min. 

Face Piate—3'//. hrs. to 20 min. 
Tool Block—3 hrs. to 10 min. 

Vee Biock—2 hrs. to 7 min. 
Stripper Plate—5 hrs. to 15 min. 
Bolster Piate—4'2 hrs. to |! min. 
Heel Clam hrs. to 6 min. 
Gear Blank—3'2 hrs, to 7 min. 
Die Shoe—5 hrs. to 14 min. 














221 W. SIXTH STREET WATERLOO, IOWA 











ISOROD SELF-HARDENING FORGEABLE 
ALLOY ELECTRODE 
FEATURES of deposited metal— 


BRINELL 520 to 560 Rockwell 52-56 TENSILE STRENGTH above 1!80,000 P.S.I. 
LOW SPATTER LOSS—less than 10% including flux 
APPLICATION—to all irons and steels including stainless 
DEPOSITS—truly forgeable without checking or joss of hardness 


USES _ j., armoring all rock handling and dredging equipment such as shovel teeth, tractor treads, 
centrifugal pumps, crushing mantles, guide and thrust rollers, sprocket gears. 


PRICES AND SIZES— 


%4"' dia. x 14" long end grip electrodes... .50c Ib. 5/32"' dia. x 14"' long end grip electrodes 
3/16" dia. x 14" long end grip electrodes... .50c Ib. _"" dia. x 14"' long center grip electrodes 
3/32"' dia. x 14"' long center grip electrodes. .75c |b. 


AND FOR HEAVY DUTY SERVICE USE 


Resisto-Loy hardfacing is an ex- 
treme duty rod, deposits of which 
must withstand severe abrasion and 
heavy impact without chipping. 
Highly efficient on diesel and high 
pressure steam valves and seats. 
Deposits will not score. 


. 58 Ib. 
65¢ Ib. 





TRADE-MARK REGISTERED 


PRICED FROM $1.50 PER LB. 5/16" DIA. 





WAREHOUSE DISTRIBUTORS 
PURITY CYLINDER GASES, INC. 

Grand Rapids, Kalamazoo, Lansing, Michigan 
SOUTHERN OXYGEN CO. 

Arlington, Va., Baltimore, Md., Kingsport, Tenn. 
J. E. DILWORTH CO. 

Memphis, Tenn., Vicksburg, Miss. 


WELDING METALS MFG. CO. 


BIG THREE WELDING EQUIP. CO. 
Fort Worth, Houston, San Antonio, El Paso, 
Amarilia, Texas, and Tulsa, Oklahoma 
WOODWARD, WIGHT CO., LTD. 
New Orleans, La. 
CORPUS CHRISTI OXYGEN CO. 
Corpus Christi, Texas 
PURITAN COMPRESSED GAS CORP. 


Kansas City, Mo. 


ROSS FRAZER IRON CO. 
St. Joseph, Mo. 


RESISTO-LOY COMPANY 


Detroit, Mich. 


SHOP SUPPLY CO. 
Westview, Pittsburgh, Pa. 


GRAND RAPIDS 
MICHIGAN 


BUY WAR SAVINGS BONDS AND STAMPS 


06 





Current Reviews 


(Continued from page 65) 


Consolidated Edison Co., Shell Pe 


eum Corporation, Boeins Air 
North American Aviation, et 

It is a unique background, and 
Lapp has written a truly unique 
of great timely importance now 
arbitration of labor disputes 
destined to become national poli 


the first authoritative and det 
guide to labor 
replete with actual examples, this | 
should prove of great 
The publishers, National Foremen’s 
Institute, Deep River, Conn 
port considerable advance interest 
Dr. Lapp’s book, 
as the day of publication 


arbitration proce 
practical 
whi 


have set 


» « 
Weld Inspection Chart 
The Lincoln Electric Co., Cleve! 
has just published an are welding in- 
spection chart which will provide w 
ing inspectors with much helpfu 
arranged for quick 





and Ca 


The chart presents photographi 
productions of the different typ 
welds obtained when the work is d 


normally (with normal current, volt 
and speed) as compared with welds 
tained when these 
mal. 


factors are not 
Plan and elevation views of 


and flat beads are given to show 
effects on the resultant welds of st 
conditions as too low current, too | 
current, too low arc voltage, too h 
arc ‘voltage, too low speed and 


high speed. 
Accompanying the 
indicating the burn-off of the elect: 
the penetration of fusion, the appea 
ance of bead and the 
with each value of 
welding speed 


picture l a tl 


sound of the 

current, V itave ane 
« 

Welding Equipment Catalog 
Mindful of the Government's plea 


conserve the man power and tit 
ordinarily used by salesmen, the Victo: 
Equipment Co., San Francisco, ha 
produced the largest and most c 
prehensive catalog in 20 years to mal rE 
its approach to the welding indust 
The 64-page book, profusely ill 
trated, is designed to assist the mar 
facturer in making a wise selectior 
flame welding and cutting apparatt 
There are many colored illustrat 
and scores of black and white rej 
ductions of parts and equipment 
« 

Radiography Manual 

Radiography—photography by mea 
of gamma-rays—has now become 
thoroughly tested method for reve 
ing hidden interior defects. To acquai F 
the layman with the fundamentals 
this science, the technical staff of t! ; 
Canadian Radium & Uranium Cor; tes 
Rockefeller Center, 630 Fifth Av 
New York City, has just issued 


80-page “Manual on Industrial Rad 
ography with Radium.” 
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he chapter on “The Radiography 
Welds,” beginning on page 53, will 
of particular interest to the welding 
ernity. Radiographs of actual welds 

reproduced to illustrate the most 
nmonly found defects in welding; 
nely, porosity, entrapped slag, lack 
fusion and cracks, 

Though this book is written pri 
irily for beginners, a digest of recent 
ivances in industrial radiography is 
cluded for the benefit of the mors 
perienced 


Maintenance Hints Notebook 


lo help keep the tools of war indus 
ries in full operation, a two-volume 
et of maintenance rules and sugges- 
ions has been written by engineers of 
the Westinghouse Electric and Mfg. 
Co. 

[The books total 220 pages and ari 
made up of 15 chapters for loose-leaf 
nsertion in 5 by 7 in. binders. Volume 
yne covers inspection of electrical appa- 
ratus, insulation materials and appli 
ations, the cleaning, drying and test 
ng of insulation, commutator mainte 
nance, starting and regulating of A-C, 
D-C and squirrel cage induction mo 
tors. Volume two is devoted to con- 
tactor maintenance, the inspection of 
transformers and a chapter on trans 
former connections 

Copies of maintenance hints note- 
books are available to maintenance 
men from Department 7-N-20, West- 
inghouse Electric and Mfg. Co., East 
Pittsburgh. 


Resistance-Welder Control 


Synchronous thyratron control fort 
esistance welding machines is de 
ribed in an 8-page booklet, GEA- 
2791C, just published by the General 
Electric Co. Thyratron control for spot 
and projection welders, according to a 
liscussion in this book, provides thes« 
idvantages: (1) improved quality of 


w ¢ ld, (2 


iseless control, (4) increased weld 


ng speed, (5) consistent welding with 


) low maintenance cost, (3) 


short timing, (6) easy welding of dis 
imilar metals, (7) precise timing for 
rojection welds, (8) smoother adjust 
lent of heat over a wide range, (Y) 


mall floor space required 
©pot-welder control ratings and 
pecihcations are tabulated. Many dif 


nt types of equipment are illus 
rated, 


« 


Oxy-Acetylene Cutting 


Che Oxy Acetylene Committee of 
he International Acetylene Associa- 
tion, 30 East 42nd St., New York City, 
has just completed a second revision 
f its 60-page pamphlet entitled “Oxy- 
Acetylene Cutting.” 

Chis booklet was originally pr pared 

1934 and first revised in 1937. Prin 
iple change in the latest revision is to 
larify through better arrangement the 
ible showing the cutability of ferrous 
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metals. Other material has been added 
to bring this table and the notes con- 
nected with it wholly up-to-date 


» « 
Inspection of Welding 


The American Welding Society has 
recently approved and published a 
ommittee report on the above subject, 
entitled Recommended Practices For 
Inspection of Fusion Welding. This 
report is the result of two years work 
by the Committee and represents a 
omprehensive treatment of the many 
factors involved in the inspection of 
welds made by the arc and oxy-acety- 
lene processes. The subjects covered 
include: qualifications of welding in 
spectors; duties of inspectors; inspec 
tion and testing of welded structures; 
inspection during construction; shop 


and field inspections; examination of 


welds; radiographic inspection, hydro- 
static testing and magnetic powder 
inspection \ considerablk part of the 


2 
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IT’S YOURS.. .FRE | 
to Bridgeport today for your copy* 


| BRIDGEPORT BRASS 
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tical, up-to-the-mi 
llustrates the ways 


lv to select and 
ing alloys that ar 


° 9 
and worthy of your skill. 


BRIDGEPORT, CONN. 


report deals with the welding char- 
acteristics of both ferrous and non- 
ferrous metals. These sections describe 
the principal types of defects that may 
be encountered, indicate their usual 
causes, and state how they may be 
detected and remedied. While most of 
the report deals with the inspection of 
welds in ferrous material, there is a 
considerable discussion of the non- 
ferrous metals, including copper and 
copper alloys, aluminum and aluminum 
alloys, and nickel and nickel alloys. 

This report is published by the 
American Welding Society, 33 West 
39th St., New York, in the form of a 
23-page bulletin with a heavy paper 
cover, available at 40¢ per single copy, 
with discounts for quantities. 

» « 

Efficiency Booklet 

A booklet on plant efficiency has 
been published by the Division of In-, 

(Continued on page 68) 
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Current Reviews 
(Continued from page 67) 


formation, War Production Board, 
called “Plant Efficiency —Ideas and 
Suggestions on Increasing Efficiency 
in Smaller Plants.” 

It is in simple terms and is designed 
primarily for smaller war plants or for 
plants which are just getting into war 
production and which might be able 
to increase production by a study of 
efficiency procedures. 

Chapters in the booklet deal with 
“Good Lighting—Better Work’; “Cut- 
ting Down Accidents”; “Adapting Old 
Machines to New Jobs”; “Maintenance 
and Repair”; “Longer Life for Cutting 


Tools”; “Getting the Most Out of 
Machine Tools”; “Production Lines 
Geared for War”; “Meeting Govern- 
ment Standards”; “Training Workers 
Quickly”; “Swing Shifts’; “Keeping 


Track of Orders, 
terials”; “Plant 


Production, and Ma- 
Protection”; “Pooling 


Facilities”; “A Work on Priorities”: 
and “Getting Into War Work.” 

Copies may be obtained from re- 
gional and local offices of the War 
Production Board, located in 120 cities; 
from local offices of the Division of 
Information, Office for Emergency 
Management; or by writing to the Di- 
vision of Information, Office for Emer- 
gency Management, Washington 

» « 


Steel Bulletin 


“Selection and Conservation of Alloy- 
ing Elements Used in Steels” by John 
Mitchell, metallurgical engineer of the 
Alloy Division, Carnegie-Illinois Steel 
Corp., has just been published as No. 6 
in the “Contributions to the Metallurgy 
of Steel” series of the American Iron 
and Steel Institute, New York. 

This material was originally pre- 
pared for use by metallurgical contact 
representatives of Carnegie - Illinois 
Steel as a practical guide to the rela 
tive influence of certain alloying ele- 


Speeding war work through 
We) oy bate ss coyabA-Mea (cio tbaten 





This 14-ton ram, idle several 
years, went back to work as 
good as new 


Rams of this size take months to manu- 
facture and deliver. So, when this one was 
found coincidentally with a call from a 
war job for such a piece of equipment, 
everyone felt quite happy... for awhile. 
Inspection revealed a badly patched 
fracture which probably occurred many 
years ago 


Undismayed when it examined the ram, 


the Super Arc Welding Company of 


Detroit set out to put the equipment into 






first-class operating condition... by Tobin 
Bronze Welding. After three days of ad- 
justing the parts, they started preheating 
and welding. Three days later, with the 
help of 1750 pounds of Tobin Bronze, this 
ram went to work on war production 


*. . . 
Tobin Bronze and other Anaconda 
Copper-Alloy Welding Rods are always 
“‘on call’ for war production work. azo7a 


THE AMERICAN BRASS COMPANY — General Offices: Waterbury, Conn. 
Subsidiary of Anaconda Copper Mining Co. In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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ments in steel. It was present 


I 


Mitchell before several West ( 
Chapters of the American §S 
Metals. 


As published, the paper makes ; 
page booklet, illustrated with 33 


grams, and includes eight tal 


author’s comments are confined 
effects of carbon, mangan: 
phorus, sulphur, silicon, 
nickel, molybdenum, vanad 
copper 

» « 


Foreign Shipment Instructions 


Two additional sections of the Ste 
Products Manual, covering th: 
aging and shipment of steel 
for the Soviet Government Put 
Commission and China Defer 
plies, Inc., have been released by 
American Iron and Steel Institut 


New York. 


The Russian section is a 
pamphlet titled, “Packaging, Loadi: 
and Shipping Methods for the S 
Government Purchasing | 
in the U .S. A.” The instruct 


in this booklet were prep: 
Committee on Packaging, Loading a 
Shipping 
Iron and Steel Institute i perati 
with members of the Soviet 


it 


sion, the War Production Boa 
freight handlers and other inter 
parties. 

The Chinese section i i 5-pas 


pamphlet titled, “Packaging 
and Shipping Methods fer | 


fense Supplies, Inc.” The in 
were prepared by the Committee name 
above in cooperation with 


tives of China 
freight 
parties. 
soth 
approved as standards for u 
industry by the United St 


, Procurement D 


Defense OUP | 


handlers and other 


sets of instructions ha be« 
steel 
Treasury Department 
vision. 


» « 


OD Grinding Primer 

“The A B C of OD Grinding,” 
37-page booklet, discusses bot] cylit 
drical and 
grinding 


centerless outside diamet 


Topics included are how 


set up the grinding job, how to selk 
the proper grinding wheel for each 
and mount it correctly, operating tri 


that increase selection 
abrasive 
ing, 
centerless grinding 

This booklet is, available fr 
Norton Company, Worcester, Ma 


production, 
wheels for cylindrical grit 


selection of abrasive wheel 


» « 


Machining Monel 


The International 
Inc., development 
sion, 67 Wall St., New York City, a 
nounces a revision of its Technic 
Bulletin T-12, “Machining Monel, 
Monel, Inconel, ‘K’ Monel and Nick« 
Data on mechanical propertic ie 2? 


and research di 
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Problems of the Americat 





Nickel Company 
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nel have been added, and those on 
ious other materials brought up to 
te. The oversize allowances required 
obtain a clean machined finished 
face have also been revised. Rec 
imended cutting feeds and speeds 
“KR” Monel based on machining 
sctice are likewise included. 
Band sawing is discussed. Also added 
e data on results of drilling tests on 
ast materials and of tests on precision 
rinding 
» « 


Conduit Catalog 


Catalog “S,” the Ric-wil Co.’s new 
atalog on underground and overhead 
prefabricated unit and tile conduit sys 
tem, is just off the press. This 12-page 
engineering bulletin presents pictorial 
factory pre-fabrication views and also 
ypical defense plant _ installations 
Write Ric-wiL Co., 1562 Union Com 


merce Bldg., Cleveland, for a copy. 


» « 


Spot Welder Catalog 


Catalog 41 has just been published 
by the Pier Equipment Mfg. Co., Ben 
ton Harbor, Mich.—manufacturers of 
Ace Spot Welders. This Catalog con 
tains complete description of the vari 
ous essential elements and the various 
foot-operated and motor- 
automatic made. A 


types of 


driven welders 


description of the new Type 47 Auto 
matic Weld Timer for use with any 
size manually operated Ace Welder is 
included in this latest edition of the 
Pier Catalog. 





lame Cutting Machine 


2,284,005. James D. McKiernan, Brook 
lyn, assigned to Air Reduction Co., Inc., 
New York City Filed May 1, 1940. 
Issued May 26, 1942. A flame cutting 
machine including a wheeled carriage 





with a frame for supporting a tracer and 
torch for universal 
plane 


movement in a 
Tracer operates over a field be 
tween the paths followed by the 
wheels, and the torch operates over a 
parallel field on the opposite side of 
ne of the paths. Supply of gas to the 
torch is controlled by valve and valve 
ictuator extending transversely of the 
tracer field. One handle is accessible 
rom the torch side of the tracer field, 
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and another handle is accessible from 
the other side of the tracer field 


A-C Are Welder 


2,284,323. Leroy F. Kingery, Stockton, 
Calif., assigned to Shober Sales, Inc., 
Stockton. Filed July 12, 1940. Issued 
May 26, 1942. An A-C arc welder in 
corporating a variable reactor for cur 
rent regulation. The reactor is of a 
stator and rotor type, 
shaped coil-wound cor 
rent settings are obtained by means 
of raising or lowering the rotor in 
a plane parallel to the Axial 
movement toward the stator is accom 
plished manually by means of a screw. 
he position of engagement between 
stator and rotor is secured by a locking 
mechanism on the adjusting 


having a U 
Various cur 


Stator 


Screw 





A Above is a C-F 
Positioner rotating a 
heavy awkward load 
with a "'tailstock.” 
Here is convenient 
welding, “down-hand" 
at every point and 
faster too. 











Resistance Welder 


2,284,315. Leonard A. Yoder, Lake- 
wood, O., assigned to The Yoder Co., 
Cleveland. Filed Dec. 6, 1941. Issued 
May 26, 1942. A resistance welding 
machine for butt-seam welding of tub- 


(Continued on pege 70) 











B At the left is a 
better view of the 
“tailstock,”” showing 
acts weldment fastened to 
the platen. This ar- 
rangement suggests 
better welding produc- 
tion for many jobs. 


Cullen-Friestedt Positioners equipped with a “tailstock’’ 


(a free-turning platen mounted on a suitable stand) per- 


mits a complete rotation of heavy awkward weldments 


so that faster, better down-hand welding may be done. 


With push-button switch, the welder has complete con- 










F POSITIONER 


1309 S. KILBOURN AVE 


venient welding 


just off the 


[we CULLEN-FRIESTEDT 


trol of turning speed and starting and stopping at con- 
positions. Our NEW booklet WP 21 is 
press giving full information about C-F 
Positioners in four sizes from 1200 to 14,000 Ibs., 
capacity. Write for it. 


co. 


CHICAGO, ILLINO 
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Hydrogen — 
Welding 


The success and 
economy of atomic hy- 
drogen welding de- 
pends greatly upon the 
quality of the tungsten 
electrodes which sus- 
tain the arc. 


ae 


SOS 


a oe 
parrot 


Hest, 
. 


=r 


You can now obtain 
electrodes of chemi- 
cally pure tungsten, 
uniform in physical 
structure, slow burn- 
ing under the intense 
heat of the arc. They 
are straight, clean, 
true in diameter, all of 
which helps sustain an 
even, non - sputtering 
arc with controlled 
temperature at the 
weld. 


Write today for Bul- 
letin W-421. This bul- 
letin contains full 
information and speci- 
fications on tungsten 
electrodes of unex- 
celled quality. 


Prompt Deliveries 
on AL 
Standard Electrodes 


4237 


VASCOLOY- RAMET 
CORPORATION 


Sole Distributor 


NORTH 


CHICAGO 
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| Recent Patents 


(Continued from page 69) 


patent pertains to the combination w 
a base of a support mounted 


on al 
over the 


base in spaced relation to 


Depending from the support are spa 

| ing. Unitary mechanism comprises a hangers provided with bearings 
frame consisting of a main section and__ rotatably mounting a conductor. 
axially related separate sections which separate conductor is fixedly relat 
carry electrodes. Transformer is car- to and insulated from the first condu 

ried by the main frame section. Spaced tor. Electrodes are rotatable with 
pairs of bearings between the support conductors and are entirely dis 

| and main frame section are disposed between the bearings. A single pha 
parallel to the common axis of the transformer has its primary windir 
electrodes and upon opposite sides of fixedly related to the support as 
the vertical axial plane, for rotatably 


secondary winding 
conductors and 

them; the transformer is also 
tirely disposed between the | 


fixedly related to tl 


| supporting electrically c 


unitary mechanism. 


nnect 
Oo 
» « 


Butt-Seam Tube Welding 
» « 
2,283,940. Howard I. Morris, Lake- _ - 
wood, O., assigned one-third to Carl Coated Electrode 
M. Yoder and one-third to Harvey O. 2,283,916. George F. Comstock, Niag 
Yoder, both of Lakewood. Filed Sept. Falls, assigned to The Titanium Alloy 


ecarings 


5, 1939. Issued May 26, 1942. This Manufacturing Co., New York Cit 

patent largely pertains to the mount- Filed Sept. 18, 1940. Issued May 26 

ing of a single phase transformer, pri- 1942. A welding electrode comprisi: 
| mary member of which is fixedly 4 to 6% chromium, | to 10% titaniur 
| mounted on a stationary support and up to0.1% carbon, and iron, the amount 


secondary member of which is rotatably of titanium being at least 10 times tl 
mounted. Disc electrodes 


are fixedly amount of carbon. Electrode is pz 
related to the secondary member of the — vided with a coating containing a maj 
transformer and rotatable with it. proportion of calcium fluoride with 1 
= Se more than 5% of substances reducib 
by titanium at welding temperatur: 
Butt-Seam Tube Welding 
2,283,941. Howard I. Morris, Lake- is 
wood, O., assigned one-third to Carl Resistance Welding Machine 
M. Yoder and one-third to Harvey O. 2.284.851. Julius B. Tiedemann, Mil 
Yoder, both of Lakewood. Filed March waukee, assigned to A. O. Smith Corp. 
1, 1940. Issued May 26, 1942. This Milwaukee. Filed Feb, 5, 1937. Iss 
patent pertains to a mounting com- June 2, 1942. An electric resistance 
prising a sectional member, one section machine with a plurality electrod 
of which carries a transformer. The for contacting with the work on on 
remaining sections consist of conduc- side. Means are provided tor moving 
tor devices, each being rigidly attached the electrodes relative to one anothe 
to the first section. A movable elec- within the tolerances as to unevenness 
trode is connected to each conductor of the work piece, to effect substantiall 
device. Spaced bearings on the support equal pressure engagement of the el 
engage the section and conductor de- 


: c trodes with the work 
vices for rotatably supporting the sec- 


tional member. » « 


Holder 
2,283,996. Samuel James Irwin, Cheste 
and Kenneth M. Irwin, C 


Electrode 
Butt-Seam Tube Welding 
2,283,942. Lake- 


| 
| 
| 
| » « 
| 
| 
| 


Howard I. Morris, 


oatesville, Pa 


| wood, O., assigned one-third to Carl ued May 25, 1940 Issued May 26 
| M. Yoder and one-third to Harvey O. 1942. This holder consists of an ys 
Yoder, both of Lakewood. Filed Nov. ‘Swlated handle to which is secured 


22, 1940. Issued May 26, 1942. This (Continued on page 72 
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To insure success in welding aluminum, 
aluminum alloys and Dow metal, use FLUXINE 
No. 7, which meets Air Corps, Army and Navy 
“specs”. Widely used for welding aircraft 
parts. It dissolves and floats off oxide coating 
on metals and rods. Induces fusion at the 
weld, speeds flow of rod, eliminates porosity, 
strengthens joint, leaves surface smooth. 
Chicago, 
and metallurgists since 1875. 


c 
al — 
“ =\—- 


For 
Welding 


Aluminum 


KREMBS AND CO., 671 W. Ohio St., 
Ill. Chemists 


F Bly 4. 
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* 


SPEEDS THE 
WAR EFFORT 


EASIER, FASTER, MORE EFFICIENT BECAUSE OF 


FOUR EXTRA ADVANTAGES 


1 Fear of overheating cast iron can be for- 
* gotten with “York’s 77”. Bronze can be 
applied from a dull red heat up to the 
molten point of the cast iron. 

? Cleaning and grinding is unnecessary 
* with “York’s 77” 

3 Chipping is unnecessary with “York’s 
* 77”. A satisfactory bond is always 
guaranteed. 


4 Deteriorated cast iron can be welded 
* with “York’s 77”. 
SEND FOR FREE SAMPLE 


JOBBER INQUIRIES INVITED 


CHICAGO WELDING SALES CO. 


3611 OGDEN AVENUE e CHICAGO, ILLINOIS 
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Wy diving production time by use of simplified 
fixture which holds tubular frame work during 
welding operations . . . tubular parts are quickly 
and securely clamped into position ... then instantly 
released when welding has been completed. 








Y = 


DeE-S1a-Co Sze CLAMPS 


will enable you to design and build the most efficient 
jigs and fixtures for clamping every type of work 
during welding, machining, drilling, reaming or 
assembly operations. The modern, low cost method. 





A complete line, all sizes, each clamp carefully engi- 
neered for quick, positive action and long useful life. 
Thousands of De-Sta-Co Toggle Clamps now used to 
speed up work in National Defense plants. 


Bulletin No. 41 illustrates clamp uses; send for copy today. 


DETROLY STAMPING CO. 


= 372 Midland Ave erie Mich-= 
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COATED 
ALUMINUM BRONZE 
WELDING ROD 





Numerous tests and applications prove that this new 
all-purpose coated-bronze electrode ‘is well suited for 
welding manganese bronze castings and brass sheets 
or plates. 


Ampco-Trode 10 also welds or "brazes" dissimilar 
metals:—steel to cast iron; steel or cast iron to 
bronze, brass, or copper; or any of these metals to 
nickel alloys. 


Its excellent physical properties—high tensile and 
yield strength plus good elongation—make it an ex- 
ceptional electrode for such applications. The "hot- 
ductility’ of Ampco-Trode 10 results in welds sub- 
stantially free from shrinkage cracks. 


The Ampco-Trode line of coated-bronze electrodes 
also includes other rods made of Ampco Metal, hav- 
ing its characteristic high strength, hardness and ex- 
cellent bearing qualities. Suitable for severe service 
conditions—shock loading, wear and corrosion re- 
sistant applications. 


Rods are made in seven sizes, '/g"" to '/.""; may be 
used for metallic arc, carbon arc, and oxy-acetylene 
welding. Literature sent on request. 


AMPCO METAL, Inc. 


Dept. WR-7 Milwaukee, Wisconsin 


AMPCO-TRODE 
A product of 

















TEST 


IT 





IT'S 
TOUGH 


For That Tough 
Hard-facing Job 


Here’s a hard-facing rod that’s “got 
what it takes.” It easy to put on 
. . + Parent metal needs no doanion 
. + » Just flow it over a rusty surface 
—and IT FUSES! 

The Speed, Economy and Durability 
of Bin were never more needed 
than now. Try Bingrod today! 





HELP THE FARMERS! 
— and Help Yourself 


This year farmers are going to plant, 
grow and harvest all their soil will 
bear. But they'll have to rely on what 
machinery they have. You can help 
them make it last longer and work 
harder by hardfacing—with BINGROD. 
Its toughness will prove to more farm- 
ers the value of hardfacing to make 
equipment last longer. 








Write today for 
BINGROD descriptive folder 


THE BINGROD COMPANY 


460 W. MICHIGAN AVE. 
KALAMAZOO, MICH. 

















WELD PIPE 


Faster... Easier... Truer 


WITH 


JEWEL PIPE 


CLAMPS 


Weld more pipe in a day with 
Jewel Pipe Clamps. They ——. the 
welder welding instead of waiting, 
for it only takes a minute to put 
them on and set the pipe in per- 
fect alignment. 

There is a Jewel Clamp to meet 
every layout condition — Jewel 
Pipe Clamp for straight-away 
work. Jewel Tube Turn Clamp. 
Jewel Weldin Flange Clamp. 
Jewel Angle Clamp. ' are 
rigidly constructed to resist strain, 
heat and abuse. All help cut erec- 
tion costs. 


Write Today for Circular Giving 
Complete Details 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL, MINNESOTA 
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Recent Patents 
(Continued from page 70) 


sleeve. A terminal element is mounted 
in the handle and extends through the 
sleeve, the element being normally elec- 
trically disconnected from the sleeve. 
An apertured cap, threaded on the outer 
end of the sleeve and embracing the 
end of the element, constitutes the 
means for clamping an_ electrode 
against the extremity of the terminal 
element, direct contact of cap and the 
terminal element being prevented. 


» « 


Flam , Deseaming Torch 


2,283,932. Everett P. Jones, Elizabeth, 
N. J., assigned to Oxweld Acetylene 
Co. Filed Dec. 21, 1940. Issued May 26, 





1942. Straight handle portion of the 
torch is connected by a tube to a 
nozzle that the discharge end of 
the nozzle is substantially aligned with 
the axial projection of the handle 
portion. A _ guide secured directly 
against the handle supports a straight 
wire member in position to extend 
directly and adjacent to the 
discharge end of the torch. 


So 


across 


» « 


Flame Cutting Machine 


2,284,711. James L. Anderson, Closter, 
N. J., assigned to Air Reduction Co., 





ADJUSTABLE 


FROM THE 
SIDE AT 


THIS POINT» 
WHILE ON 
THE HEAD! 








THE NEW CESCO 
No. 406 


HELMET 


djustable from the Side While On the 
ee a en rubber cushioned headband 
with adjustable chin rest. 3 models. 
Ne. 406 Helmet has standard glass holder without lift- 
front feature. 
No, 407 Handshield with standard glass holder. 
No. 409 Helmet with lift-front glass holder. 


CHICAGO EYE SHIELD CO., 20foXGo" ittinors 

















Inc.,. New York City. Filed May 
1940. Issued June 2, 1942. A fla 
cutting machine for cutting upwar 
extending pipes. A clamp with a 

stantial width grips the pipe. A t 
support is held in a definite spa 


relation to the clamp and is mova 


around tthe clamp’s’ circumferen 
Three rollers are in contact with t 
clamp at angularly spaced pi 

around its circumference; all of 

rollers on the same side of the | 
as the center of gravity of the tor 
support are at a different and low 
level from the roller on the otl 
side. 

» « 


Electrode Holder 
2,284,648. Walter T. Foreman, Pete: 


burg, Va. Filed April 7, 1941. Issu 
June 2, 1942. A shield for a weldir 
electrode comprising a hollow tinte 


substantially transparent globular bod 


and an inwardly projecting guide. TI 
globular body has an opening spac: 
from and coaxial with the guide. 
supporting guide sleeve for electrod 
is suspended within the body and 
coupling stem extended from bod) 
» « 
Welding Flux 
2,284,619. Perez Epstein. Filed Sept 
14, 1939. Issued June 2, 1942. A flux 
for welding copper, comprising a 
heterogeneous mixture of borax 36% 


by weight, sodium acid fluoride 23% 
by weight, sodium silico fluoride 19% 


by weight, antimony fluoride 1% by 
weight, phosphoric acid 13% by weight 
and tri-sodium phosphate 8% by 
weight. 
>» « 
Resistance Welding 
2,286,104. Henry Thomas Platz, 1D: 


troit, assigned to Briggs Mfg. Co., D 
troit. Filed Nov. 1, 1940. Issued Jun 
9, 1942. In this resistance welding 
paratus, a cylinder communicates wit! 
a source of fluid under pressure through 
the medium of two passages; a metering 
valve in one passage regulates the flow 


ap 


of fluid to the cylinder. Within thé 
cylinder, a piston is slidably mounted 
and connected to an electrode for mov 


ing the latter into clamping engagement 
with the work to be welded under th: 
action of the pressure supplied to th 
cylinder through the metering 
controlled passage. A valve in the other 
passage moves to its open position i 
response to a sufficient pressure ris 
in the cylinder to engage the electrod: 
with the work. 


valve 


» « 
D-C Welder 


2,286,102. John F. Peters and Ralph 
H. Wright, Edgewood, Pa., assign 
to Westinghouse Electric and Mfg. Co 
East Pittsburgh. Filed Feb. 23, 193! 
Issued June 9, 1942. This 
tains to the parallel operation of D 
welding machines. The several D 
generators are connected in parall 
circuit for supplying current to a wot 
circuit. A driving motor operates ea 

(Continued o7 


patent pe 


. 74) 
page 44) 
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(Trade Mark Kegistered) 


Doubly- 
Deoxidized 


Welding Alloys: 


tans Cluality Control 





ASSURES ABSOLUTE UNIFORMITY 
OF TITAN WELDING ALLOYS 


Quality Control in manufacture of TITAN Welding Alloys begins with 
the selection of the finest available raw materials. 


Only the purest raw materials are used: Electrolytic aot 99.96 plus 
in purity, and electrolytic zinc 99.99 plus. This assures the elimination 
of elements which if introduced would prove detrimental to quality 


PENN and uniformity. 
BRONZE 
Maintenance of unvarying uniformity of mixtures and of casting tem- 
TITAN peratures, under strict laboratory control, further assures absolute 
BRONZE uniformity of TITAN Alloys. 
TITAN Descriptive literature sent upon request 
MANGANESE | 
BRONZE TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 






















wl" EASY-FLO 


Here's another case where strong, sound joints* brazed with EASY-FLO 
plus a procedure designed to facilitate handling and heating have speeded 
up production. 





THE JOB—Making leak-tight joints between steel adapters and steel 
bodies of 75, 81, 105 and 155 mm. shells. 


PROCEDURE—After fluxing, a ring of EASY-FLO is preplaced in a groove 
in the adapters which are then assembled in the bodies. Next the assem- 
blies are placed as shown in the work coils of an induction heating unit. A 
switch is thrown and in a matter of seconds the joints are made. The result 
is a steady stream of brazed shells. 


WE'RE READY TO HELP YOU SPEED UP YOUR BRAZING 
If you can use increased production, or better joints, on 1 Seem non- 
ferrous or dissimilar metal joining job, we're ready to send a Field Engineer 








| 











“REASONS WHY EASY-FLO 
MAKES LEAK-TIGHT JOINTS 
IN QUICK TIME 


Exceptionally free-flowing, EASY-FLO 
penetrates instantly to all parts of 
a joint and into the joined metal 
surfaces, actually alloying with 
them. Add to this fast penetration, 
the low flow point of EASY-FLO— 
1175° F.—and you have the answer 


to EASY-FLO brazing SPEED plus 
| RELIABILITY. Complete details in 


Bulletin No. 12. 








— 


to show what EASY-FLO can do and to help you work out the most effective 
procedure for the job. 


FOR FULL DETAILS ABOUT EASY-FLO 
WRITE FOR BULLETIN No. 12 
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From Private to Captain of Industry 
Is Not “One Easy Lesson”’! 


But Here’s a Helping Hand.... 
Join THE AMERICAN WELDING SOCIETY 


Success stories, Horatio Alger style, are few and far between in modern 
industry. There are plenty of opportunities, though, and here’s one to 
consider seriously. 


If you can’t stumble on a gold mine, you'll probably have to make good 
on your own, just like most of us. You'll be glad of any help along the 
way. 

The American Welding Society offers you technical help in all branches 
of one of industry’s most rapidly developing fabricating techniques. This 
help is being utilized by all sorts of progress-minded men... engineers, 
executives, purchasing agents, professors, inspectors, draftsmen, research 
workers, foremen, welders, laboratory technicians and students who 
belong to the Society. 


Here's what the Society and its 5200 
members offer you in 1942: 
1. An opportunity to meet and talk with leaders of the welding industry 


at monthly Section meetings, at the Annual Meeting, and at other 
regional and national meetings. 


2. A key to new ideas and the latest progress in the art. Code service for 
Sustaining Members, with up-to-date bulletins. 


3. A chance to take an active part in developing better welding techniques 
and new applications. Research conducted under the auspices of the 
Welding Research Committee. 


4. Membership Certificate; Membership Emblem (available at nominal 
cost). 


5. YEAR BOOK telling “who’s who” in welding. 


COST: Sustaining Membership, $100; Membership, $15; Associate Mem- 
bership, $10; Operating Membership, $5; Student Memberships, 
$2.50 a year. 


The American Welding Society provides you who are interested in welding 
with a growing fund of data and ideas ... any one of which may be 
worth many times the cost of many years’ membership to you. Please write 
me for a free copy of our informative booklet on the Society. 


J. D. TEBBEN, Chairman Membership Committee 
THE AMERICAN WELDING SOCIETY 
33 West Thirty-Ninth Street, 
New York, N. Y. 


The Improved “Round File’ Gas Lighter 
Locking 
“Slip-on” 

Renewal 


—an exclusive 
feature 






























The tented 
cartridge hold- 
ing the spark 
metal locks ex- 
actly in correct 
position, permitting 
instant replacement. 
Get acquainted with 
the many other supe- 
rior, exclusive features of 
Improved “Round File.” 
Circulars and prices on re- 
quest. 


SAFETY GAS LIGHTER CO. ( soos LYNN, MASS. 
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Recent Patents 


(Concluded from page 72 
generator. Generator output is re 
lated by means of excitation windir 
A relay, responsive to changes in 
input current of a driving motor ré 
tive to the total input current of 
driving motors, effects operation of t 
regulator to maintain a predetermir 
division of the load current betwi 
the generators. Additional regulat 
is provided for collectively controll 
the excitation of the generators 
maintain a predetermined load curré 


» « 
Thermit Welding Apparatus 


2,286,075. Walter R. Evans, Bartk 
ville, Okla., assigned to Phillips Petro- 
leum Co. Filed Jan. 21, 1941. Issued 
June 9, 1942. For welding a well casir 


in place by means of thermit rt 
receptacle includes a heat-resistant base. 
a shell extending upwardly from th 


base, a_ heat-resistant material 
the inside of the upper portion of tl 
shell and a heating element within t] 
receptacle. Means is provided for effect 
ing an adequate seal between the 
receptacle and the inner surface of tl 
well casing. 


» « 


Automatic Are Welder 


2,286,028. Frank B. Tuttle, Schenectad 
N. Y., assigned to the General Electric 


| Co. Filed Jan. 30, 1942. Issued Ji 
9, 1942. Apparatus comprises a plural 
of circuits, in each of which is 
nected a pair of electrodes. Electr 
feed is controlled by synchron 
timing. 
» « 


Cutting Torch 


2,285,496. Herbert W. Cowin, West 
field, N. J., assigned to The Linde Air 
Products Co. Filed Nov. 29, 1938 
sued June 9, 1942. A torch adapted f 


va] 








Bing f* a * 
e) fr/t)/s— 2 ee wets 
Nk —————— pas eS Se 
-——_ a 
=o 7 ee nae 8 a 
Lis —- J SS 
we ee 
use in cavities aad other confit 
places. A slender, elongated tubular 
casing extends from the torch hea 
and surrounds the oxygen supply lin« 


Head is located within the axiall 
projected periphery of the tubular 


ing and has a recessed lateral face 
provided with a cavity angularly d 
posed relative to the axis of the casins 


Cutting tip is mounted in the cavit 
Delivery end of the tip has a cutti! 


oxygen orifice and at least one | 
heating gas mixture orifice Tip 

wholly within the axially-project 
periphery of the casing, which guid 


the tip within cavities and spaces t 
delivery end of the tip from the wa 
of such cavities. 


(Continued on page 7¢ 
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INSURE YOUR 
ACETYLENE SUPPLY 
WITH SIGHT FEED! 


Take the matter into your own 
hands. Make certain that you will 
always have acetylene on hand 
when and as you need it. 

You can do this by getting a 
| SIGHT FEED Portable Acetylene 
Generator NOW! 

And at the same time you will 
save 50% to 75% of your present 
acetylene costs. 











In addition to convenience and 
money saving features, SIGHT 
FEED offers you a visible supply of 





| carbide at all times and real port- 
| ability. 

A range of 9 sizes in Generators 
and two models in 6 sizes in 
trucks assures you of the right size 





for your use. 
Play safe! Write for a catalog 
today—sure. 


The Sight Feed Generator Co. 


| Tenth St. Richmond, Indiana F Or S A “ F Tt 7 
Herco A.C. Arc Welder SS; -; #; Li D 


anarmonnce | | ECONOMY 

MANIFOLDS 
REGULATORS 

fe) VALVES and 


FITTINGS 


to control high 
pressure gases 


>\-BASTIAN- BLESSING 














rceu 


Electric & Mfg. Co., Inc. 
2416 Atlantic Ave. 
Brooklya, . 


Variable core permits exact 
heat. Lower power cost. 24 
hour operation. Larger 
electrodes — higher speed. 
Lower production cost. 





Models from 150 to 1500 Amps. 




















Convenient 
bias shape 
easy to hold 
Size: 2-3/16”" 
x 1-1/8” 
























SEND REMOVE HEAT MARKS | 4239 W. PETERSON AVE. ne 
a... 7 ON STAINLESS STEEL with Pioneers and Manufacturers of Precision 











Manuiacteed by BRIGHT BOY | Equipment for Using and 


ontrolling High Pressure Gases 
WELDON ROBERTS RUBBER CO., Newark. N. .| o 9g rg 
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No. 421 


NEW LIGHTWEIGHT GOGGLES! 


Scientifically designed! sone any | priced! 
Weighs but 3 ounces with heaviest lenses. Has 
exclusive, patented motes of indirect venti- 
lation to eliminate lens we ing, and rubber 
covered bal! chain nose ge adjustable to 
1/1909 inch. Moulded of mete Durez plastic. 


Manufacturing Co. 


046-7 N. Aberdeen St. 
me 









WELDING 
PRODUCTION 
WITH THESE BETTER 
WELDERS’ GLOVES 


Special-design Steel-Grip Welders’ Gloves give extra 
protection against heat and wear. Keep production 
“rolling.”” Entire back cut in one piece from special 
tanned heat-resistant leathers. No seams in back. No 
burned -through or ripped seams. Wool heat breaker 
inside back for added protection. Finger seams welted 
at points of greatest wear. Wide strap thumb reinforce- 
ment. Try a pair. Only | %' Outlast other gloves. 
Order No. 13475 now from jobber or direct. 10% dis 
count on 12 pair lots. Write for welders’ clothing catalog 


INDUSTRIAL GLOVES COMPANY 
201 Gerfield & Boulevard Danville, Iinois 


nada: S.ufety Suoply Co., Toronto 


‘ Jor gensen" 


usrmror 





Extra pear large 
variety to choose from 
STEEL BAR CLAMPS 
CARRIAGE CLAMPS 
SPECIAL WELDERS 
C CLAMPS 
HANDSCREWS 


Send for Catalog No. 16 
ADJUSTABLE CLAMP CO. 


“The Clamp Folks" 
_— N. Ashland Ave.. Chicago, U.S.A. F 














UNIVERSAL 


Arc and Spot Welders 
and Welding Cable 


CUT COSTS 
QUICK DELIVERIES 
UNIVERSAL POWER CORPORATION 


4299 Euclid Avenue Cleveland, Ohio 
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Chicago, Ill. 
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Recent Patents 
(Continued from page 74) 


Multiple Spot Welder 
2,286,945. Velorus E. Andrews, Tea- 
neck, and Arthur C. Schanz and John 
W. Sheffer, Glen Ridge, N. J., assigned 
to American Car and Foundry Co., New 
York City. Filed March 4, 1941. Issued 
June 16, 1942. This resistance welding 
machine provides means for supporting 
and intermittently moving material to 
be welded through the machine. Weld- 
ing is done by multiple electrodes, ar- 
ranged in groups extending longitudi- 
nally and transversely of the path of 
movement. The electrodes are simul- 
taneously moved toward and away from 
the material to be welded, and each 
group is also selectively moved along 
the material after a weld. Fluid pres- 
sure is used to force the electrodes into 
contact with the material to be welded. 
Flow of welding current successively 
to the electrodes is controlled by switch 
means. 


» « 


Aluminum Soldering Flux 
2,286,298. Mike A. Miller, New Ken- 
sington, Pa., assigned to Aluminum Co. 
of America, Pittsburgh. Filed Sept. 8, 
1941. Issued June 16, 1942. A method 
of increasing the activity of a soldering 
flux containing at least two  boron- 
fluorine-containing compounds, one of 
which is a heavy metal fluoborate and 
the other an acidic boron-fluorine-con- 
taining compound, and at least one 
amine selected from the group of amines 
consisting of aliphatic poly-amines and 
aliphatic amino-alcohols. A _ relatively 
small amount of actifying ammonia is 
introduced in the flux, which is after- 
wards heated to about 50 C, but below 
the temperature of decomposition of 
any portion of its amine component. 


» « 


Tube Welding Method 
2,286,210. Hans Klemperer, Belmont, 
and, Laurence K. Marshall, Cambridge, 
Mass., assigned to Raytheon Mfg. Co., 
Newton, Mass. Filed Jan. 14, 1941. Is- 
sued June 16, 1942. A method of arc 
welding inside a pipe. The source of 
the arc is derived by induction from 
high frequency coils. The arc is struck 
inside the tube and maintained between 
the walls of the tube. By means of a 
magnetic field, the arc is moved rapidly 
along and throughout the predeter- 
mined length of the weld. A control 
of the magnetic field is provided to 
control the speed of travel of the arc. 


» « 
Tube Welding Method 


2,286,211. John W. Dawson, Auburn- 
dale, and Laurence K. Marshall, Cam- 


bridge, Mass., assigned to Raytheon 
Mfg. Co., Newton, Mass. Filed Oct. 
11, 1940. Issued June 16, 1942. A 


method of arc welding within a tube. 
The are is created between the walls 
of the tube and extended throughout 
a predetermined length of wall. This 
patent pertains largely to a means for 


establishing in the gap a magnetic field 
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substantially stationary with re 
to the gap and having a substanial 


ponent at right angles to the leng 
the gap. The magnetic field caus: 
arc to travel rapidly along and thr 


out the predetermined length, h« 
the wall along its 
temperature 


course to we 


» « 
Tube Welding Method 
2,286,212. Elmer J. Gorn, Broo! 
Mass., assigned to Raytheon Mfg. Co. 


Newton, Mass. Filed March 15, 
Issued June 16, 1942. A machine 


arc welding together two annular n 


bers along their end walls. An « 
trode is held adjacent the end wal 
the members, being separated 
each of the end walls by a gap. A 
means is provided for striking an 
between the electrode and each of 
end walls, and for maintaining 
arcs while the electrode and walls 
held separated. A means is also 
vided to move each of the arcs along 
the end walls, heating them ray 
through out their peripheral extent 
Pressure is applied to the heated end 
walls to cause them to become welded 
to each other 

» « 


Cutting Torch for Minerals 
2,286,191. Robert B. Aitchison, State: 
Island, and Charles J. Burch and 
Charles W. Swartout, Kenmore, N. \ 
assigned to The Linde Air Products 
Co. Filed April 18, 1939. Issued Jun 
16, 1942. A tor cutting and 
piercing a solid body of-mineral or li 
material by 
stream of 


proce Ss 
K 
heat. '} 


carries in suspet 


means of flame 


fuel 


Kas 


sion finely-divided combustible meta 
fuel gas is surrounded by a separat 
flowing body of combustion-supporti: 
gas. The gas mixture and metal ar 
burned, producing intense heat and 
disintegrating an adjacent zone of th 
mineral body. The torch is then ad 
vanced within the mineral body, 

similarly produce heat adjacent su 

sive zones and progressively disint 


grate them. Disintegrated portions 
removed by a flowing stream of 
ejection fluid. 

>» « 


Seam Welding 


2,287,540. Alfred Vang, Detroit, 
signed to Clayton Mark & Co., Evar 
ton, Ill. Filed August 12, 1940, Issu 
June 23, 1942. This patent pertains 
an electric circuit for fusing a partia 
contacting juncture between condu 
ing materials by means of hig! 
frequency alternating current. The 
cuit consists of the materials to 
fused, electrodes contacting them, 
capacitor, a means of charging 
capacitor, and an electronic cont 
capable of passing the high freque: 


current which is established upon d 
charge of the capacitor 

» « 
Discharge Tube 


2,287,541. Alfred Vang, Detroit 


(Continued on 
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G-R WELDERS 
« 

deliver! 

@ ‘Time is the essence" of 
America's biggest contract. 
Quick a. c. welding is help- 
ing make possible today’s 
amazing schedules. Up 
front building ships, ma- 
chines and weapons for 
victory... building them 


faster...are hundreds of 
G-R Welders. 


WIRE, WRITE OR PHONE 












G-R HEAVY DUTY MANUAL SETS 


POWER FACTOR CORRECTED 
4 Models: 300-625 amps. maximum output 


@ PROOF of G-R performance is being 
demonstrated around the clock ... on 
the nation’s production lines. High effi- 
ciency, precise heat control, absence of 
magnetic blow, ability to utilize higher 
amperages and larger electrodes en- 
ables G-R's to squeeze more weld- 
footage out of every kilowatt and every 
hour. Power factor corrected. 
e 

OTHER G-R MODELS for automatic or 
hand operation from125 to 2,000 amps. 


GLENN-ROBERTS CoO. 


1009 FRUITVALE AVENUE, OAKLAND, CALIFORNIA 


CHICAGO: 5651 W. Ohio Street 


potion a 
arbide 





EFFICIENT 
ECONOMICAL 








DEPENDABLE 





For 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 


® 
NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York, N. Y. 




















x WASHINGTON D.C.: P.O. Box 1814 

















| E Vise Grip HOLDER 
SHOLATEe —— 


(Trade Mark Reg.) 


°HOLFIFE= Holders are winning their 
way in the welding industry because they fill 
a need for positive electrode contacts. 
This results in 
LOW MAINTENANCE COSTS 
the reason why they do their job so well. 


Try a HOL-TITE HOLDER for 
comparison—a surprise awaits 
you. 


= 
a =HOL-FIFF: 
HOLDER COMPANY 


(Formerly Henne Mfg. Co.) 


HERRIN, ILLINOIS 


Hi 


It's so easy to 
replace these 2 
parte making 
the holder again 


as good as new 
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OMFORT 
LEVELAND 


es 


YOU CAN PROFITABLY 
REMEMBER! 


It's an easy rule to remem- 
ber when you come to 
Cleveland. Head right for 
friendly Hotel Carter and 
you're sure to enjoy your 
stay in this friendly city. 
600 outside rooms. All with 


bath and «circulating ice water 
3 air-conditioned restaurants. 


Single from $3.00 
Double from $4.50 


HOTEL 
CARTER 


Prospect near Ninth. 
Cleveland 


ALLEN JAMES LOWE, Man. Dir 


Affiliated with 
American Hotels Corp. of N. Y. 
J. LESLIE KINCAID, Presiden: 
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Spe-Weld 


Welding and Brazing Rods and Fluxes 


for All Metals at Low Temperatures 


Stainless Steel Electrodes 
Machineable Cast Iron Electrodes 


SPECIAL WELDING ALLOY CO., Inc. 


27-26 Jackson Ave., Long Island City, N. Y. 
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Recent Patents 


(Continued from page 76) 
signed to Clayton Mark & Co., Evans- 
Filed Nov. 7, 


ton, III. 1940. Issued 





June 23, 1942. A discharge electronic 
tube with an envelope of insulating ma- 
terial formed in the shape of an in- 
verted U. A mercury electrode is at 
each end of the envelope, these elec- 
trodes being connected to an outside 
circuit. Near each mercury electrode, 
an ignition electrode is located outside 
the gmvelope, and a control grid is also 
locatéd outside the envelope, halfway 
between the mercury electrodes. 


» « 

Stored Energy Are Welding 
2,287,543. Alfred Vang, Detroit, as- 
signed to Clayton Mark & Co., Evans- 
ton, Ill. Filed Dec. 18, 1940. Issued 


June 23, 1942. This method of electric 
arc welding comprises discharging a 
capacitor through electrodes in timed 
the 


relation to charging of the con- 









E| 














denser. Timing is effected by means of 
a bi-directional electronic discharge 
device. 
» « 

Stored Energy Resistance Welding 
2/287,544. Alfred Vang, Detroit, as- 
signed to Clayton Mark & Co., Evans- 
ton, Ill. Filed Feb. 1941. Issued 
June 23, 1942. A method of spot weld- 
ing through a single discharge of elec- 
tric current sufficiently heavy to cause 


25, 





an arc within the air spaces betw 


materials to be welded. The current is 


supplied through spot welding e 
trodes, applied to the materials with 
relatively light pressure, and is of such 


brief duration as to penetrate the ma- 
terials only sufficiently to 


form a shal- 
low weld between them. 


» « 
Galvanizing Compound 


2,287,227. Clinton Bowsher, Lima, 0. 
assigned to The Artkraft Sign Co. 
Lima, O. Filed April 12, 1941. Issued 
June 23, 1942. An alloy having a melt 
ing point of less than 850° F and adapted 
to be spread, when applied as a cold 
stick, to a heated metal surface to { 

a homogeneous < which tenaci 
ously adheres to the metal surface 
alloy comprises by appr 
mately 6%4 to 22 parts zinc, 7% parts 
bismuth, 12% parts tin, 3% part metal 
mercury and 571% to 73 


oating 


weight 


parts lead 
» « 
Flame Machining 


2,287,103. Everett P. Jones, Elizal 


N. J., assigned to The Linde Air Prod. 
April 3, 


ucts Co. Filed 1940. Issued 


igh 


En eee 





June 23, 1942. A method of flame 
chining in which metal is rem 
from the vertical surface of a meta 
body to produce a J-groove. An oxi 


dizing gas stream is directed substa 
tially toward the successive portions 


metal to be removed while another 
stream of gas is directed upward 
against the surface to insure that 
flow of molten slag from the gro 
proceeds in an upward direction. Both 
the oxidizing gas stream and the slag 


directing stream are maintained in thei: 


relative positions while beins 
along successive portions ot the 
surface. 

















With training 











im this modern school 
you'll quickly be able to 
the big pey welding jobs. Shop 
expert 
Individual instruction on modern 
t. Five 


about yourself in first letter. 


AR TRADE SCHOOL 
Box U-721 Troy, 0. 


ality for 
operators. 


course. Tell 
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